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I.—Preliminary Notice on the Oils of Wormwood and Citronella. 


By C. R. A. Wricut, D.Sc. 


A quantity of pure oil of wormwood (obtained from Dr. Septimus 
Piesse) being submitted to distillation, the greater part passed over 
at a temperature close upon 200°, a portion of blue oily product being 
obtained at a higher temperature (the azulene of Piesse and cerulein 
of Gladstone), and also a small quantity of substance boiling below 
190°, and apparently containing a terpene. 

The portion boiling at 200°— 205° has been shown by Leblanc to 
be indicated by the formula C,H,O, whence Gladstone has termed 
the substance absinthol. It hence appears that this substance is 
isomeric with the myristicol found to exist in nutmeg oil and in 
camphor ; and as each of these bodies breaks up into water and cymene 
when treated with dehydrating agents (e.g., zinc chloride, phosphorus 
sulphide, &c.), the action of these bodies on absinthol was examined. 

When absinthol was heated with phosphorus pentasulphide, a mode- 
rately energetic action was perceived, and a colourless liquid distilled 
over; this was poured back into the retort when the action had ceased, 
and the whole kept very gently boiling for half-an-hour. On distillation, 
a quantity of hydrocarbon passed over at 170°—180°. The thermometer 
then rose rapidly, and a yellowish liquid distilled at 230° and upwards, 
the sum of the two distillates representing about 35 or 40 per cent. of 
the absinthol used, and the first being about half as much again as the 
second. 

The hydrocarbon was found to boil at close upon 176° after treat- 
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ment with sulphuric acid and distillation over sodium. On analysis it 
appeared to be cymene, formed by the reaction 


C,oH,,0 ad H,0 + CH. 


The oxidation-products of this cymene are now undergoing investi- 
gation, in order to decide whether this hydrocarbon is identical with 
the cymene now known to be obtainable from many other sources. 

Zinc chloride seems to act similarly, water, cymene, and a resinous 
body being formed. 

The liquid of higher boiling point appears to consist mainly of thio- 
cymene or cymyl-sulphydrate, apparently identical with that recently 
obtained by Flesch from the products of the action of phosphorus 
sulphide on camphor. The boiling point of the pure substance lies 
close to 235°, and it corresponds in all respects with the thiocymene 
described by Flesch, especially in the production of a mercury salt 
crystallisable from hot alcohol, and a silver salt only slightly soluble 
in hot alcohol. The properties of this body are undergoing further 
examination. 

The reason for publishing this notice is the appearance of a paper 
by Beilstein and Kupffer (Deut. Chem. Ges. Ber., vi, 1183) a few 
days ago, wherein the authors state that by the action of phosphorus 
sulphide on absinthol, cymene results, from which a sulpho-acid can be 
prepared, giving salts identical with those similarly obtained from the 
cymene of cummin oil and that of camphor. 

When oil of citronella is distilled, the main constituent seems to be 
an unstable body of formula CjH,,0 (Gladstone found CyH,O. Not 
improbably essential oils vary in composition according to the climate, 
soil, &c.). The action of dehydrating agents on this oil seems to give 
rise, not to cymene, but to a terpene. By careful addition of two 
proportions of bromine, a product is obtained which on heating splits 


up thus :— 
CioHisBr,O — H,0 + 2HBr + CyHu, 


the resulting cymene being apparently identical with that already 
known. 

It is proposed also to examine the oil of cajeput, borneol, and other 
substances of formula C,,H,,0 in the same way. 
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II.—On the Action of Hydrogen on Silver Nitrate. 
By W. J. Russet, Ph.D., F.R.S. 


Ir is generally acknowledged that hydrogen, to a small extent, decom- 
poses silver nitrate and separates from it metallic silver, but this 
decomposition does not appear to have been minutely studied. 

I noticed some time ago that, after a current of hydrogen had passed, 
for a considerable length of time, through a wash-bottle containing 
silver nitrate, a very appreciable amount of deposit was produced ; also 
that this deposit had a metallic appearance, and when examined under 
the microscope, appeared entirely crystalline in structure. Other 
experiments were made on the subject, and it was found that when 
hydrogen was passed through a dilute solution of silver nitrate even 
for a very long time, an exceedingly small amount of precipitate was 
formed, and this of a greyish colour, and only by the aid of a micro- 
scope could any trace of crystalline structure be seen; on the other 
hand, if a saturated solution of the silver nitrate was taken, then com- 
paratively a considerable amount of precipitate was formed, that coming 
down first being somewhat dull and grey, whereas that which precipi- 
tated afterwards was beautifully bright and crystalline. 50 grams, 10 
grams, and 2 grams of silver nitrate were dissolved each in 120 c.c. of 
water, and hydrogen passed through the solutions for about a fortnight. 
There was then found to be a precipitate which weighed 0°365 in the 
30 gram solution, one weighing 0°1229 in the 10 gram solution, and an 
amount too small to weigh in the 2 gram solution. The precipitate 
formed in this kind of way has been examined both by igniting and 
re-weighing it, and by converting it into chloride and weighing it as 
such; by both methods it gave results showing it to be pure silver. 
In the above experiments, and in some of the following ones, the 
hydrogen was generated by the action of a solution of copper sulphate 
on granulated or powdered zinc, or of a solution of copper sulphate and 
zinc sulphate on zinc. In this way a very regular current of hydrogen 
is produced, and one that will continue for many weeks, and at most 
the addition of a few crystals of the copper sulphate is all the attention 
it. will require. Another mixture which acts very well indeed, and 
gives a remarkably uniform current for a very great length of time, is 
that of zine and tin, both in the state of powder, simply put intoa 
small flask of water at ordinary temperature. 10 grams of zinc and 
5 grams of tin give off, with curious regularity, 3 c.c. to 4 ¢.c. of hydro- 
gen every day. In one case this was continued for 44 days, and then only 
stopped on account of the hydrogen not being required, and in a more 


recent experiment, the action has gone on for six months, and the 
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ON THE ACTION OF HYDROGEN ON SILVER NITRATE. 


evolution of gas appears to be stillas regular as when it was first set up. 
In most of the following experiments, when the hydrogen was required 
only for comparatively short times, it was generated from zinc and sul- 
phuric acid in a Kipp’s apparatus, the gas being always very carefully 
purified and very thoroughly washed with silver nitrate before using it. 

First, in order to make sure that this precipitation was produced by 
the hydrogen and not by any impurity it might contain, the following 
experiments were made. The hydrogen was washed and then passed 
through and over an excessive amount of silver nitrate solution ; it first 
passed through two large Wolff’s bottles filled with pumice-stone 
wetted with silver nitrate, and then through some 12 feet of tubing 
filled with glass, also wetted with the silver solution. The hydrogen 
after this treatment still precipitated the silver as freely as when 
purified in the ordinary way; further, when a series of separate 
solutions of silver nitrate had hydrogen passed through them, the pre- 
cipitations took place with apparently the same facility in the last 
solution as in the first. Other experiments were made with zinc 
which was free entirely from arsenic, and lastly hydrogen was obtained 
from reactions in which zinc took no part: in all cases the same preci- 
pitation of metallic silver took place. To obtain the hydrogen without 
using zinc, magnesium and platinum, both in the form of powder, were 
put into a flask of water; at first a very violent action ensues, but 
afterwards a tolerably regular stream of hydrogen comes off. 

It appears, then, that hydrogen is capable of precipitating silver from 
a solution of the nitrate, the precipitation occurring much more readily 
in a saturated than in a dilute solution. Even from a saturated solution, 
the precipitation takes place only after some time, and the amount pre- 
cipitated, as compared with that in solution, is always very small. 
When a saturated solution is used, hydrogen must be bubbled through 
it for nearly half an hour before precipitation takes place; if the 
current be continued, a dull greyish substance separates out at first, 
afterwards the precipitate is perfectly crystalline and bright, exhibiting 
a beautiful appearance. If, for instance, 10 grams of silver nitrate were 
taken, dissolved in about 8 c.c. of water, and hydrogen bubbled through 
the liquid for 18 hours, only about 0°1308 gram of silver would be preci- 
pitated. At first the amount of silver precipitated is nearly proportional 
to the time to which it has been exposed to the action of the hydrogen, 
but after the first 48 hours the amount of silver precipitated increases at 
a slower and slower rate, and after a time the amount of silver present 
will often begin todiminish. This precipitation of silver by hydrogen is 
independent of the action of light. Two similar solutions, both contain- 
ing 20 grams of silver nitrate, were acted on by hydrogen, the one in 
bright light, the other in the dark, all other circumstances being made 
as similar as possible; from the solution in the light, 0°2620 gram of 
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silver were precipitated, and from the one in the dark, 0°2703 gram. 
The precipitation is, however, very much expedited by heat. On 
passing hydrogen through the silver nitrate solution only for a minute, 
and then heating it, a very visible, although not very heavy precipi- 
tation immediately appears ; it is amorphous, and of a brownish colour. 
With a cold solution, the following happens: hydrogen may be passed 
through it for about 25 minutes, without producing the slightest alte- 
ration in appearance. If the solution be then exposed to the air, so 
that the gus above the liquid diffuses away, silver begins to precipitate 
after a short time, and a considerable amount will in this way sepa- 
rate out. In one experiment, 10 grams of silver nitrate were dissolved 
in 9 c.c. of water, and the hydrogen was passed through the solution 
for 25 minutes. It was then perfectly clear; it was allowed to stand 
all night, and there was then found to be 0:01 gram of silver precipi- 
tated; this weight of silver corresponds to 1°037 c.c. of hydrogen, and 
if hydrogen precipitates silver equivalent for equivalent from the 
nitrate, this bulk of the gas must have been dissolved in the 9 c.c. of 
liquid when the passage of the hydrogen through it ceased ; this same 
bulk of water would dissolve only 0°174 c.c. of hydrogen, that is jth of 
the total amount of gas; the other {ths must, therefore, have been dis- 
solved in the liquid, owing to the presence of the silver nitrate, or some 
chemical change must take place previous to the precipitation of the 
silver. A neutral solution of silver nitrate becomes acid as soon as 
the silver separates out; and it has always been found that the silver 
is precipitated in larger crystals and brighter in appearance from acid 
than from neutral solutions. 

When examined by the microscope, the silver is found sometimes to 
have an arborescent appearance, at others to be a close network of 
very fine filaments, so intertwined that the whole of the metal can be 
lifted out of the solution in a connected mass, and sometimes it is seen 
to be in distinct and separate triangular plates of brilliant metal. 

The silver prepared by this means is, as might be expected, remark- 
ably pure ; any gold in the solution would be precipitated with the first 
portions of silver, and the other metals likely to be present would not 
be separated out by the hydrogen. 

There is another way in which the hydrogen may be made to act 
upon the silver solution, that is, by merely keeping an atmosphere of 
the gas above the solution, instead of bubbling it through. If a 
saturated solution of the silver nitrate be put into a tolerably capacious 
bottle, and the bottle be then filled with hydrogen, the action will com- 
mence rather sooner than if the gas was merely bubbled through it, 
and in 18 or 24 hours a somewhat larger amount of silver will be pre- 
cipitated than by the other process. 

With regard tv the nature of the reaction which takes place, is it a 
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simple replacement of silver by hydrogen, and if so, why should it not be 
possible, by continuing the action of the hydrogen, to continue the pre- 
cipitation of silver? and, further, if hydric nitrate easily dissolves silver, 
how is it that hydrogen can separate the nitrate into the acid and metal ? 
First it was proved that the hydrogen was absorbed by silver nitrate, 
and no other gas evolved during the reaction. By taking a tube some 
7 inches long, and about ;8;ths of an inch in diameter, filling it with 
pure hydrogen, and allowing it to stand in a saturated solution of the 
nitrate, it was found that the solution gradually rose in the tube, and 
at last completely filled it. The following method was adopted for 
estimating the relation between the amount of hydrogen absorbed and 


La 


silver precipitated. A piece of tubing was bent into this form, 


and the horizontal end drawn out, but not to a very fine point, and bent 
upwards; down it was poured the silver nitrate ; then the vertical end 
was placed ina vessel of water, and hydrogen passed through the tube, 
until the whole of the air was expelled ; the drawn out end was then sealed 
up. The water soon begins to rise in the tube, and when the experi- 
ment is over, by marking off where the water stands, and weighing the 
amount of silver separated out, at least a tolerably accurate approxima- 
tion may be obtained to the amount of gas absorbed and silver preci- 
pitated. If an experiment of this kind be carried on for about a week, 
it will be evident that some secondary reaction has set in; for large 
yellow crystals will separate out from the solution; these crystals were 
proved by analysis to be silver nitrite: consequently it is not to be 
expected that the hydrogen absorbed and silver precipitated will be in 
simple atomic proportion. The following experiments show the relation 
which was found to exist between them. 20 grams of silver nitrate 
in solution were put into the bent tube with the hydrogen; after 
23 hours it was found that 33°12 c.c. (corrected) of the gas had been 
absorbed, and that 0°3024 gram of silver had been precipitated :— 
33°12 c.c. of hydrogen correspond with 0°3205 gram of silver 
gg SS rrr 0°3024 | - 


0181 
A quantity of hydrogen equivalent to this weight of silver is there- 
fore unaccounted for. In another and similar experiment 15 grams 
of silver nitrate were used, and left in contact with the hydrogen for 
27 hours; in this case 31°25 c.c. of the gas were absorbed :— 
31°25 ec. hydrogen correspond with.. 0°3024 gram of silver. 
Ee er ee 02857 ~ 
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again then the weight of silver found was less than the equivalent of 
the hydrogen absorbed. 

If the experiment be continued for a much longer time, there is a 
still greater disappearance of silver as compared with the hydrogen 
absorbed, and, as before mentioned, after about four days the nitrite will 
begin to crystallise out. In an experiment which went on for six 
months, the following results were obtained :—182°3 c.c. of hydrogen 
were absorbed, which are equivalent to 1:758 of silver, whereas only 
02011 gram was found in the liquid. In another experiment, 
136°9 ¢.c. of hydrogen were absorbed, equivalent to 1:3197 gram 
of silver, and only 0°1277 of silver was found. Another experiment 
on a larger scale gave asimilarresult. 20 grams of pure silver nitrate 
were taken and exposed to the action of hydrogen from June 28th till 
August llth; it was then found to have absorbed 1108°21 c.c. (cor- 
rected) of hydrogen, which corresponds to 10°72 grams of silver, 
whereas in the liquid there was only 0°7079 grm. of metallic silver. 
In reality the amount of hydrogen absorbed in this and foregoing 
experiments was greater than above stated, for in all cases a small 
amount of nitric oxide is evolved. It appears, then, that after a time 
a secondary reaction certainly sets in, some of the silver which has 
been precipitated re-dissolving, and nitrite separating out. That by the 
action of the hydrogen on the nitrate there is formed a solution capable 
of dissolving silver is shown by putting some weighed pieces of silver 
foil into the neutral nitrate solution, and exposing it to the hydrogen; 
it will be found that the pieces of silver will gradually lose weight. In 
order to stop this secondary action by neutralising the acid as soon as 
formed, and thus be enabled to ascertain whether, as regards the hydro- 
gen it simply replaced the silver in the nitrate, the following experi- 
ment was made:—A bent tube was taken, similar to those before 
Cescribed ; a saturated solution, containing 5 grams of silver nitrate was 
introduced into it, and along withit 1‘5 gram of silver oxide; the tube 
was filled with hydrogen, and the action allowed to go on for 20 days. 
105°3 c.c. of hydrogen had then been absorbed, 1:0089 gram of silver 
precipitated, and 0°3958 of the oxide had dissolved up :— 


105°8 c.c. of hydrogen correspond with 1:0184 gram of silver. 
POU TNE ik sc ccckiencens jnenewwne 1:0089 is 


that is, 1 part of hydrogen is equivalent to 107 parts of silver. 

Again the weight of hydric nitrate, corresponding with the amount of 
silver found, is 0°5885, and that calculated from the weight of oxide 
which had dissolved, is 0°5994. This seems satisfactorily to show that 
the action of the hydrogen on the silver nitrate is to replace the silver, 
thus precipitating the metal, and forming hydric nitrate, and that in the 
former experiments some secondary reaction is afterwards set up, which 
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causes the solution of the silver, and the formation of silver nitrite. 
The question is, then, what is the nature of the secondary action ? 
And how is it that any such action is set up? If the hydrogen takes 
the place of the silver, forming hydric nitrate and silver, how can it be 
that, on simply continuing the action of hydrogen, they recombine ? 
Dilute solutions of the ordinary nitric acid have little or no action 
on silver; if an excess of silver be added to this acid, the solution will 
always remain very acid, even if very finely divided metal be used; 
a 1 per cent. solution of HNO, has the power of dissolving only 
the slightest trace of the metal; further, if a dilute solution of 
hydric nitrate be saturated with silver nitrate, and then exposed 
to the action of hydrogen, the silver is precipitated as it would 
be from a neutral solution. From a solution containing 7 per cent. 
of HNO; and saturated with 10 grams of the silver nitrate, hydrogen 
precipitated in 18 hours 0°1275 gram of silver, very nearly as much as 
would have been precipitated from a neutral solution. Even in a solu- 
tion containing as much as 17°5 per cent. of HNO,, silver is precipitated 
vy hydrogen, but there is this difference between what takes place with 
acid and with neutral solutions: stop the hydrogen passing through 
the acid solution, and in a few hours all the silver will have disap- 
peared. With the neutral solutions this does not happen. This is 
shown very well with asolution containing 7 per cent. of acid. Satu- 
rate it with silver nitrate; then, on passing hydrogen through it, the 
silver is precipitated; stop the current of gas: for the first three 
minutes there is no action; then a string of bubbles rise from the 
precipitated silver, and in a very short time the whole of it has dis- 
appeared. On again passing in hydrogen, the silver is precipitated as 
before, and the whole experiment may be repeated over and over 
again, thus dissolving up and precipitating in the same liquid. The 
explanation of the dissolving up of the silver in these acid solutions is 
apparently the presence of a trace of nitrous acid. It has long been 
believed that the great activity of nitric acid towards many metals was 
owing rather to its containing a small amount of nitrous acid, than to 
the affinities of the acid itself; and with regard to silver, this un- 
doubtedly is the case, and that it holds good even with very dilute 
solutions of nitric acid the following experiments show. Two similar 
pieces of silver foil, both weighing 0'3 gram, were placed in similar 
tubes, each with 5 c.c. of dilute nitric acid containing only 1°6 per 
cent. of HNO; Through one of these solutions only two small 
bubbles of nitrous acid were passed ; both liquids were then corked up, 
and left to stand for 46 hours, and the amount of silver dissolved 
was estimated: in the solution through which the nitrous acid had 
passed, 0°0262 gram was found; in the other one 0:0093 gram. If 
stronger acid solutions be used, this action of the nitrous acid is still 
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more marked. ‘Two similar pieces of silver foil, weighing about 
2 grams each, were put, as in the above experiment, into dilute nitric 
acid, but containing 17-5 per cent. of HNO, in place of 1°6 per cent. 
Two or three bubbles of nitrous acid were passed through one liquid 
only ; immediately the silver in this liquid became covered with minute 
bubbles, and after twenty minutes the whole of the silver was dissolved, 
whereas the other piece of foil, after exactly the same length of time, 
was hardly at all attacked, for the liquid, on treating it with a chlo- 
ride, gave only a slight cloud of silver chloride. Nitric oxide passed 
into the solution gives, of course, similar results. There is another 
curious reaction with regard to the dissolving up of the silver in nitric 
acid. Two similar pieces of silver were placed in diluted nitric acid, 
but still so strong as to dissolve silver, that containing 17°5 per cent. 
of HNO, for instance, and hydrogen was made to bubble through one 
of the tubes with silver solution, while through the other the hydrogen 
streamed without bubbling through the liquid. In one experiment 
it was found that after an hour the silver in the tube through which the 
hydrogen did not bubble was entirely dissolved, and in the other one 
the metal was not attacked to an appreciable extent by the acid, for 
the liquid gave only a faint cloud on adding a chloride, the bubbling 
of the hydrogen through the liquid having therefore protected the 
silver. This protective action is, however, in no way peculiar to 
hydrogen ; air will act in thesame manner. The gas sweeps away any 
nitric oxide, and keeps the nitric acid pure. 

The dissolving up of the silver after it has been precipitated by 
the hydrogen from silver nitrate may then be satisfactorily explained, 
if there be any reason for the formation of only a trace of nitrous acid. 
A trace of this oxide of nitrogen is sufficient to start the action of 
the acid on the silver, and, once started, the action very rapidly 
increases in intensity. The reaction which takes place is probably 
something of this kind. The nitrous acid attacks the silver, form- 
ing silver nitrite, nitric oxide, and water, the nitric oxide thus 
formed reducing hydric nitrate, and forming more nitrous acid. 
Thus the action gets quicker and quicker, and may be started by 
the addition of a lower oxide of nitrogen. The point still remaining 
to be explained is, then, how the first trace of nitrous acid is formed. 
Assume that to be formed, and with this cumulative action the rest 
is easy of explanation; and certainly if, as appears to be the case, 
pure hydric nitrate has little or no action on silver, at all events when 
dilute, it is not obvious why it should be formed. 

The dissolving up of the silver seems, however, to be directly con- 
nected with the presence of hydrogen; for instance, if a volume of 
pure nitric acid be taken so dilute that it does not act appreciably upon 
silver, and if it be exposed to an atmosphere of hydrogen, instead of 
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air, then more or less action will be found to have taken place. If, for 
instance, a solution be taken containing 1} p.c. of HNOs, and pre- 
cipitated silver or silver foil be placed in it, after they have remained 
in contact for a long time, hardly the faintest cloud of silver chloride 
can be obtained from the liquid, whereas if an exactly similar experi- 
ment be made, but the air above the liquid be driven out by- hydrogen 
and the vessel then closed, on examining the liquid it will be found to 
contain sufficient silver to yield a dense precipitate of chloride. Two 
portions of precipitated silver were taken, each weighing 0°157 gram, 
and placed in separate bottles with 10 c.c. of dilute nitric acid con- 
taining 1°6 p. c. HNO;; one bottle was filled with hydrogen, the other 
left full of air. After two days the silver in each was again weighed ; 
in the bottle with the hydrogen 0°0039 gram had dissolved, and in the 
bottle with air 0°0006. Again, if still stronger solutions of nitric acid 
be used, this action is still more obvious. Two pieces of roll silver, 
as similar as possible in every way, weighing about 1 gram each, and 
exposing a surface of about 2 square inches each, were placed in two 
large bottles and 50 c.c. of dilute nitric acid containing 7 p.c. of 
HNO, added. Pure air had previously been passed for half an hour 
through the dilute acid. One bottle was now filled with hydrogen, the 
other left full of air. After two days it was seen that nearly all the 
silver in the hydrogen ‘bottle was dissolved ; and on examining the 
liquid im each bottle, it was found that in the one case there was 
0°9438 gram of silver in solution, and in the other (where only air 
had been) there was only sufficient silver to give a faint cloud of silver 
chloride. 

To gain some idea how long this absorbing of the hydrogen by silver 
nitrate would continue, and what would be the ultimate products, 
0°3 gram of nitrate was dissolved in water and put into a bent tube 
with the hydrogen. The experiment was started in December and 
stopped in the following March, when it appeared that no further ab- 
sorption of gas was taking place. Supposing that no trace of nitric 
oxide remained with the unabsorbed hydrogen, then 40°94 c.c. of 
hydrogen had been absorbed, 0°0593 gram silver found in the liquid, and 
(1234 gram of silver nitrite, thus leaving 0:0446 of silver nitrate 
undecomposed. The amount of hydrogen which had disappeared was 
capable of precipitating 0°3932 gram of silver; that is just twice as 
much as there was in the nitrate used. Direct experiment shows that 
the silver nitrite is not decomposed by hydrogen; consequently, under 
the above circumstances, the silver nitrate is not a stable salt, but 
indirectly, by the action of the hydrogen, it passes over into nitrite 
which is stable. The nitrite, as is well known, is very slightly soluble 
in water, but it is soluble to a very considerable extent in a solution of 
nitrate: hence in these tubes a considerable amount is always found in 
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solution, besides what has crystallised out. On passing nitrous acid 
into a solution of silver nitrate, if the solution be dilute, the nitrite 
separates out at once. But if the solution be asaturated one, no separa- 
tion takes place; the nitrite formed at first remains dissolved up, and 
from the decomposition which the nitrous acid in greater part under- 
goes, sufficient nitric acid soon accumulates in the solution to decom- 
pose the nitrite, and an abundant evolution of nitric oxide takes place. 
In the foregoing experiments it has been shown that, as the silver 
dissolves up, silver nitrite separates out; this is indeed an ordinary 
product of the action of nitric acid on silver when such reaction takes 
place out of contact with air. For instance, take ordinary nitric acid, 
vdd an excess of silver to it, and replace the air above it with carbonic 
cid, and in a short time large crystals of silver nitrite will separate 
jut; or, if nitric acid with an excess of silver be simply placed in a 
bottle, and then the stopper put in, the nitrite will form very readily. 

The series of reactions, then, which appear to take place when 
hydrogen is left in contact with silver nitrate, are, first, the replacement 
of silver by hydrogen, the silver separating out in a crystalline form ; 
then, after a certain time, by the aid of the hydrogen present, a trace of 
nitrous acid is probably formed, and this is capable of attacking the 
precipitated silver and combining with it. At the same time nitric 
oxide is given off, which, by acting on more nitric acid, forms more 
nitrous acid, thus accelerating the solution of the silver. If much 
nitric acid be present, the silver nitrite naturally passes back again to 
nitrate, and this may again be acted upon by the hydrogen. The silver 
nitrite, on the contrary, is unacted on by hydrogen, and will therefore 
be the end-product formed by this reaction. 

With regard to other metals, platinum, palladium, and gold are com- 
pletely precipitated from solution by hydrogen in the metallic state, 
and at ordinary temperatures and pressures. A solution of copper 
nitrate, by long standing in contact with hydrogen, becomes, apparently, 
from the change of colour, converted into nitrite. Mercuric nitrate 
seemed to be acted on, and a basic nitrate thrown down, while bismuth 
nitrate seems not to be at all attacked. 
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General and Physical Chemistry. 


Measurement of the Chemical Action of Solar Light. 
By E. Marcuanp (J. Pharm. Chim. [4], xviii, 417—421). 


Tue author believes that the method of Bunsen and Roscoe for 
measuring the chemical intensity of light by its action on chlorine and 
hydrogen leads to an exaggerated conception of the amount of 
chemical energy in the solar rays, since the work accomplished in this 
reaction is far greater than the total heat-force of the rays. He has 
devised an apparatus in which light acts on asolution of ferric chloride 
and oxalic acid. The chemical energy of the light is measured by the 
volume of carbonic anhydride evolved. This, he states, is strictly pro- 
portional to the energy expended, 1 c.c. of carbonic anhydride being 
equivalent to ‘001356 calometric degree. The rays most effective are 
those between F and G. [With chlorine and hydrogen the maximum 
effect is between Gand H.] From his experiments at Fécamp under 
a cloudless sky he has calculated the chemical energy of the sun for 
various seasons and latitudes. It appears that at the summer solstice 
the total energy per square meter in the twenty-four hours is for the 
equator 479, for the twenty-fifth parallel of latitude 657, and for the 
pole 498 calometric degrees. At the equinox the mean energy is at the 
forty-first parallel, and amounts to 345°. Perfect transparency of the 
atmosphere is assumed. At Fécamp the actual chemical energy 
received is reduced nearly one-half by imperfect transparency. No 
details are given. 
R. W. 


The Fluorescent and Absorption Spectra of the Uranium 
Salts. By H. Morron and H. Carrineron Boxiton (Chem. 
News, xxviii, 47, 113, 164). 


WHILE the present investigation was proceeding, a memoir was pub- 
lished by Becquerel, in which he anticipated the authors by recording 
the measurements of the spectra of many uranium salts. The authors, 
therefore, while publishing their work as an independent research, lay 
no claim to any of the results previously obtained by the above-men- 
tioned physicist. 

A ray of light after passing through a tank containing a solution of 
ammonio-cupric sulphate, was allowed to fall upon a test-tube or bottle 
containing a solution of the substance to be examined. The dispersed 
light was then observed by the spectroscope. Solid substances, such 
as crystals and powders, were examined in a similar manner, special 
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arrangements being adopted to facilitate observation. The spectra 
both of fluorescence and absorption of 80 uranium compounds have 
been carefully measured and mapped, the measurements detailed in the 
present paper being accompanied by drawings representing the appear- 
ance and position of some of the most characteristic spectra. 

The character of any one band is, as a rule, a type of all the bands 
in the same spectrum, but different salts invariably give different 
spectra, the latter being constant as long as the composition of the salt 
remains unaltered. A permanent change of appearance in the spectrum 
was indeed so uniformly concomitant with change in composition, that 
the authors, in studying the action of heat upon a salt, were enabled to 
predict, by the persistency of the altered spectrum, when a new salt of 
definite composition was obtained. 

The absorption-spectra of uranium salts (of which there are two 
kinds, one related to the fluorescence and one not) were examined 
either by throwing a pure spectrum upon a screen of the substance in 
question, or upon the vertical side of a tank containing a solution. 
The latter method was considered the more accurate, but some excel- 
lent results were obtained with a prepared screen by operating in the 
following manner :—A pinhole was made in the screen, and the position 
of the latter adjusted in such a manner that the centre of the band fell 
on the pinhole; the refrangibility of the light passing through the hole 
was then measured by a spectroscope placed behind the screen, and the 
exact position of the centre of the band was thus obtained. From the 
fact that while the absorption-spectra of uranium acetate and of the 
double acetates vary greatly when examined in the solid, but in solution 
present an identical spectrum, the authors conclude that no double 
acetate can exist in solution in water, but that they break up into their 
constituent salts. A similar conclusion was also drawn in the case of 
other salts, such as the double sulphates and oxychlorides. 

The effects produced by the application of heat were also studied. 
It was observed that in all cases it temporarily, and in some cases per- 
manently, modified fluorescent action. With many salts it caused a 
depression of some or all of their absorption-bands, an effect which 
was most strikingly illustrated in the case of the double carbonates. 
This displacement of the absorption-bands by heat was measured in 
connection with seven salts, and the results were tabulated. 

The addition of a little ether, alcohol, glucose, sucrose, or glycerin 
greatly reduces the fluorescence of a solution, and a very small 
quantity of hydrochloric acid destroys it entirely. 

The remainder of this lengthy memoir does not admit of useful 
abstraction. Each uranium compound is examined singly and in 
detail; the appearance of its spectrum and the best mode of observ- 
ing it is described; and the measurements of the position of the 
bands both of fluorescence and absorption are tabulated. The neces- 
sary preparation of the pure uranium salts is also fully detailed. 

J. W. 


14 ABSTRACTS OF CHEMICAL PAPERS. 


Fluorescent Relations of certain Solid Hydrocarbons found 
in Petroleum Distillates. By Henry Morton (Phil. Mag. 
[4], xlvi, 89—102). 


In a former paper (p. 235 of this volume) the author refers to a hydro- 
carbon to which he gives the name “ thallene.”’ 

When a beam of sunlight, after passing through a cell containing 
ammonio-cupric sulphate, falls upon solid thallene, a fluorescent light 
is emitted which gives a spectrum having the following characteris- 
tics:—There is a broad bright space in the orange and yellow, then 
two green spaces separated by more or less brilliant bands, and 
finally a blue space. This spectrum differs from that of impure 
anthracene or chrysogen. 

The absorption spectrum of solid thallene differs from that of com- 
mercial anthracene in showing a double band near G, and a third band 
at a much lower point than that shown by anthracene. 

When a sunlight spectrum is thrown on a card, part of which is 
covered with filter-paper rubbed over with thallene, the extra-violet 
spectrum as far as, and even beyond H, which is invisible on the white 
card appears very distinctly upon the green ground of the thallene- 
covered paper. Below F there is no fluorescent action. The spectrum on 
the thallene is not uniformly bright. The maxima of brightness are 
shown to correspond exactly with the absorption-bands before noticed. 
Thallene thus absorbs rays nearly all of which are converted into fluo- 
rescent, not into heat motions. 

Thallene in solution fluoresces with a blue colour. The change from 
the green fluorescence of the solid is explained by the fact that all the 
bands are moved towards the more refrangible end of the spectrum, 
those bands which occupied the positions 6°8, 8°4, and 9°8 (on Bunsen’s 
millimeter scale) being moved to 7:2, 8°9, and 10°7 respectively in the 
spectrum of a solution in benzene. 

In an ethereal solution the bands are even more displaced, that 
marked 6°8 in the solid having moved to 7:3. In a turpentine solution 
this displacement is not so great, still less in olive oil, less in benzene, 
and least of all in carbon disulphide solution. 

The absorption-bands exhibit a similar displacement when a sunlight 
spectrum is thrown on the side of a crystal tank filled with solution of 
thallene in benzene ; long trails of light are then seen running through 
the solution. There isa very faint olive-green trail (a) about E, a very 
bright vivid green (b) at F, a bright sky-blue (c) between F and G, 
and a trail of an indigo tint (d) at G running into violet towards H. 
The light from the trails ¢ and d examined by a hand spectroscope 
shows an upper blue band at 10°7, which is wanting in the spectra of 
(d), this latter trail being placed at 9—9°15. This is in accordance 
with Stokes’s law. 

When thallene in solution is exposed to sunlight, it loses its lower 
band in five minutes, and its upper double band in thirty minutes. 
Exposed in a hot solution for ten minutes near the focus of a large 
lens and allowed to cool, thallene deposits crystals of a light greyish- 
white colour. This substance, called “ petrollucene” by the author, 
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exhibits a spectrum whose bands occur in positions only slightly more 
elevated than those of an ethereal solution of thallene. 


M. M. P. M. 


On the Chemical Action of the Galvanic Current and on the 
Distribution of the Free Electricity on the Surface of the 
Conductors. By E. Epiunp (Pogg. Ann., cxlix, 87—99). 


Tue author develops his hypothesis that the electrical current is essen- 
tially a movement of the ether. He deduces from it that the power of 
chemical decomposition is proportional to the intensity of the current 
and independent of the cross section of the electrolysed liquid. From the 
property which the ether has, in common with ‘gases, to propagate pres- 
sure equally in all directions, it can be deduced that the current inten- 
sity is proportional to the electromotive force and indirectly proportional 
to the resistance. 

The following are the fundamental ideas of the author with regard to 
the part which the ether plays in electrical phenomena:—From our 
knowledge of the nature of light we conclude that all bodies possess the 
power of attracting the ether-molecules and condensing them in their 
interior until the attraction of the body for the external ether is in equi- 
librium with the repulsion of the condensed against the external ether- 
molecules. Under ordinary circumstances the molecules of matter do 
not exert any influence upon the ether surrounding them. When dif- 
ferent atoms containing different quantities of ether unite, the ether of 
both is equally distributed over the molecule, one of the atoms losing 
and the-other gaining a portion of ether. That atom which now con- 
tains less ether than in the free state will be attracted by external 
ether-molecules whilst the other will be repelled. In accordance with 
this, is the phenomenon that whenever two heterogeneous bodies come 
into contact with each other, one of them becomes positively and the 
other negatively electric. In a weak electrical current traversing an 
electrolyte we may have merely a rearrangement of the ether-molecules. 
In a row of water-molecules, for instance, the ether will, within the 
molecules, move from the oxygen to the hydrogen atoms, and also from 
one molecule to the next one in the series ; but in a strong current the 
ether will move with sufficient force to sever the constituents of water 
and to cause that series of decompositions and recompositions which, 
in Grotthussen’s hypothesis, is supposed to take place in an electrolyte 
traversed by an electric current. 

R. 8. 


Continuation of Thermic Researches on the Condensation 
of Gases by Solid Bodies; Absorption of Hydrogen by 
Platinum Black. By P. A. Favre (Compt. rend., lxxvii, 649— 
656). 


Tue author has endeavoured to show that electrolytic hydrogen is an 
allotropic active modification of that element, and that in passing into 
the ordinary form it disengages 4,600 heat-units. He also proves that 
the absorption of hydrogen by palladium gives rise to a true alloy, since 
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the heat developed by the combination (9,000 units) is the same for the 
last as for the first portion of hydrogen added. On the other hand, the 
absorption of hydrogen by platinum (and of other gases by charcoal) 
are merely cases of capillary affinity, in which the gas may be supposed 
to form a layer whose density diminishes with increased distance from 
the surface of the solid. This is indicated by the fact that the later 
portions of gas absorbed evolve less heat than the earlier. The com- 
plete saturation of platinum-black with hydrogen (244 volumes) disen- 
gages about 20,700 heat-units for one gram of hydrogen absorbed. 

Now on considering what takes place on electrolysing dilute sulphuric 
acid with (1) a zinc-palladium couple, and (2) with one of zinc- 
platinum, it will be seen that in the former case the hydrogen must 
enter into combination in the active state, since it has not been able to 
pass into the ordinary gaseous condition ; but in the latter the hydrogen 
liberated in the active state transforms itself immediately into the ordi- 
nary modification. In spite of the heat absorbed during its passage 
from the liquid state into the gaseous (which, as indicated by the 
absorption experiments with platinum-black, must be considerable) 
this change evolves 4,600 heat-units. The absorption of active hydro- 
gen by platinum-black ought therefore to develop about 25,300 heat- 
units, and this experiment the author proposes to make. 

These considerations and some former results are brought to bear 
upon the thermic relations of the formation of water. The author 
regards the elements of water as present in that compound in the active 
state, and he points out the complicated nature of the thermic reactions 
involved in the formation of water, for the study of which process 
sufficient data do not at present exist. 

M. J. S. 


An Example of the Quick Diffusion of a Gas into a Heavier 
Gas underlying it. By M. v. Perrenxorer (Zeitschrift fiir 
Biologie, ix, 245—249). 


Ar the Marienquelle of Marienbad, which spring is enclosed by a slight 
wooden structure, and from which gas is continually being given off in 
quantity estimated as being equal to a layer over its surface of 360 
centimeters in an hour, the author found in the gas obtained from 
under the surface of the water 70 per cent. of carbon dioxide; ata 
height of 5 centimeters from the surface the air contained only 31 per 
cent., at 25 centimeters 23 per cent., at 100 centimeters 2 per cent., 


and at 145 centimeters not more than } a per cent. of carbon dioxide. 
E. K. 


| Specific-gravity Bottle for Liquids Spontaneously Inflam- 
I mable in Contact with Air. By A. Tribe (Phil. Mag. [4], 
xlvi, 308). 


THE bottle usually employed for specific-gravity determinations con- 
sists essentially of a light flask with a perforated stopper. Regnault 
introduced a solid stopper and made the neck somewhat longer and 
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narrower. The author’‘makes the neck of as even a bore as possible, 
and divides it into as many equal parts as can conveniently be read. 
“When once the water-values have been determined for each division 
on the neck, it is only necessary to fill the bottle so that the surface of 
the liquid shall fall within the range of the graduations. Another 
advantage is that the contents can be raised or lowered to the normal 
temperature, and the volume read off without addition or subtraction 


of liquid.” 
G. T. A. 


Inorganic Chemistry. 


The Non-luminous Flame of the Bunsen Burner. 
By R. Buocumann (Ann. Chem. Pharm., clxvii, 295—358), 


THE processes which go on in the interior of the Bunsen flame were 
studied by aspirating and analysing the gases from various parts of a 
flame 120 mm. high. 

In the first series of experiments the gases were taken from the 
atmosphere surrounding the flame at a distance of 10 mm. Up to a 
height of 20 mm. no products of combustion had diffused into the air, 
but from 30 mm. to 120 mm. carbon dioxide and water vapour were 
found in slowly and irregularly increasing quantities. 

In the second series the gases were drawn from the periphery of the 
flame at every 10 mm. vertically. The quantity of free oxygen pre- 
sent indicated that from 29°4—48 volumes of air had become mixed 
with the products of combustion from 100 volumes of gas. After 
correcting for the carbon dioxide and moisture in the air and coal 
gas, the following table of the volumetric composition of the gas from 
the periphery of the flame was calculated :— 


Height from H,0 
burner. COsz. H,0. oO. z. CO. 
10 mm. 3°30 14°36 8:29 74°05 4°35 
+ 3°49 14°95 7°95 73°61 429 
30 Co, 407 14°68 8°31 72°94 3°63 
40 ,, 3°95 12°90 8°94, 74°21 3°27 
50 ,, 3°64 11°22 10:03 7511 3°08 
60 ,, 3°92 11°02 9°72 75°34 2°81 
7 ws 4°35 10°82 9-20 75°63 2°49 
80 ,, 4°91 10°73 8°92 75°44 2°18 
90 ,, 5°38 10°72 8:60 75°30 1:99 

100 _,, 5°73 10°81 7°76 75°70 1°89 
110 ,, 6°58 10°97 6°61 75°84 1:67 
120 ,, 7°18 11°14 6°17 7°51 1°55 


The complete combustion of the coal gas would have given 2°27 as 
the ratio of water to carbon dioxide. It is thus seen that the gas does 
not burn gquably, the hydrogen burning chiefly in the lower and the 
carbon in the upper parts of the flame. This appears to be due to the 
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low specific gravity of hydrogen, which enables it to diffuse from the 
dark cone into the zone of combustion more rapidly than the other 
ases. The relatively large proportion of burnt gases at thé very base 
of the flame, when connected with the facts that a space exists between 
the burner and the base of the flame, and that the inner and outer zones 
of combustion meet at that point, seems to indicate that a portion of the 
gas has time to form with the exterior air an explosive mixture, which 
ignites as a whole when its temperature becomes sufficiently high. 

In the third series the gases were aspirated from the interior of the 
flame at four points, viz., 10 mm. below the orifice of the burner and 
25, 50, 75 mm. above it. The point of the inner cone was about 
55—60 mm. from the burner. 'The composition of the mixture from 
the interior of the burner showed that the gas was at that point only 
mixed with about 40 per cent. of the air required for complete combus- 
tion. Below the point of the inner cone little or no combustion takes 
place, for combustible gases and free oxygen are found in presence of 
one another. Above this point the combustion is almost complete, 
only 6 per cent. of combustible gases being found at 75mm. ‘These 
consist of hydrogen, carbon monoxide, and traces of marsh-gas ; oxygen 
is entirely absent. The carbon monoxide, of which both here and at 
50 mm., there is far more than is contained in the original gas, is evi- 
dently formed in the inner zone of combustion. A portion at least of 
the hydrogen found at 75 mm. must be due to the decomposition of the 
hydrocarbons, since between 25 and 50 mm. it rapidly disappears, 
while at 75 mm. there is scarcely less than at 50 mm. The additional 
fact of a decided expansion (independent of temperature) of the gases 
while passing the point of the inner cone, points to some such reaction 
as C,H, + O, = 2CO + H,. 

The author has aiso repeated and extended Knapp’s experiments on 
the extinction of the luminosity of a gas-flame by the admixture of 
other gases in place of air. Oxygen, nitrogen, carbon dioxide and 
monoxide, and hydrogen all produce this effect. When an inert gas is 
used, the space between the burner and the base of the flame is greatly 
increased ; as much as 1'5 mm. was observed. On augmenting the 
supply of inert gas, the flame either opens at one side, the opening be- 

inning at the bottom and extending upwards to the summit, or else 
the top of the flame vanishes altogether, leaving a mere ring with the 
upper side very irregular. It was noticed that when the luminosity of 
the gas was destroyed by admixture of nitrogen, it could be partially 
restored by addition of a little air. Attention is also drawn to the 
opposite effects produced by oxygen, according as it is mixed with the 
gas before combustion, or immediately at the point of ignition, in 
which case, as is well known, it greatly enhances the luminosity. The 
cause of the luminosity of flames is discussed, but without any definite 
conclusion being arrived at. 


M. J. S. 


a 


INORGANIC CHEMISTRY. 19 


Proportion of Carbonic Acid in Atmospheric Air; Variation 
at Different Heights. By P. Trucuor (Compt. rend., lxxvii, 
675—678). 


THE amount of carbon dioxide was determined by passing a known 
amount of air through a solution of barium hydrate of known strength 
contained in four Wolfe’s bottles and by subsequent titration. Ten 
litres of air were found sufficient for a determination. The observa- 
tions were made at Clermont Ferrand during the months of July and 
August, both on an elevated terrace and on the country. 


Carbon dioxide Vol. in 
per litre. 10,000 air. 
m.gr. 
; During the day ...... 0°701 3°53 
On the terrace.......... During the night .... 0 "801 4°03 
Removed re orn 0°624 3°14 
vegetation .. | Night.......... ..- 0°753 3°78 
aa D ° {In the sun... 0°703 3°54 
Y | Near vegetation ®8Y | In the shade .. 0 825 4°15 
WIgGRE 2 cc cccccccces 1 +290 6°49 


These figures show that the amount of carbon dioxide is larger during 
the night than in the daytime, and that the amount does not materially 
vary in the neighbourhood of a town. The sun influences the quantity 
of carbon dioxide near vegetation. 

From observations made at different elevations it was found that the 
quantity of carbon dioxide diminishes considerably as the altitude 
increases. 


CO, | Vol. in 
Spot of . Tempe- per litre | 100,000 
ona observation. Height. | yature. |PressUre-|” at 0° | air at 0° 
and 760. | and 760. 
m mm 
26th, 28th, 
30th Aug., }| Clermont Ferrand..| 395 25° 725 0°623 | 3:13 
3878 .... 
27th Aug. {|7op, of Puy-dol) i44g | 21° | 638 | 0-405 | 2-03 
29th Aug. ..| Peak of Sancy ....| 1884 6° 578 0°342 | 1°72 


These results may be explained when we consider that the carbon 
ioxide is evolved from the surface of the earth, and that its specific 


avity is greater than that of air. 
W. R. 


Apparatus for Dissolving Hydrogen Sulphide under Pressure. 
By J. P. Cooxe, Junr. (Chem. News, xxviii, 64). 


THE apparatus consists of three bottles, A, B, C; a bottle, D, four 
times the size of one of these, and a small wash-bottle. A is the 


generator, and is furnished with one exit-tube by which it is con- 
c 2 
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nected with the wash-bottle, which acts better if it contains moistened 
sponge than if the gas simply passes through water. The gas is thence 
conducted through B and C, in the usual manner, to D, which is fur- 
nished with three tubes. Two of these extend a short distance below 
the stopper (which, like all the others, is of india-rubber) ; one is the 
inlet and the other is a vent. The third tube reaches to the bottom of 
the bottle, and is placed in connection with a water-head. When the 
generator is charged and the connections are made, the vent of D is 
opened till the air is driven from the apparatus. The vent-tube is then. 
connected with a manometer, and when the pressure equals that which 
it is known the water-head will exert, the vent is closed. The water- 
supply is then turned on, cautiously at first, lest water should be forced 
back into the generator, but afterwards at full pressure. The solution 
of the gas is drawn from B or C by adapting a tube to the inlet in such 
a way that a syphon is formed. 100 c.c. of such a solution made under 
a pressure of two atmospheres will precipitate a gram of antimony. To 
ensure the solution of the sulphate formed in the generator it is advis- 
able to place the latter near a source of gentle radiant heat. In dis- 
mounting the apparatus care must be taken to relieve the pressure on 
the generator cautiously, otherwise the hot solution of sulphate will 
boil over. The expenditure of hydrogen sulphide in a large labora- 
tory was reduced by this apparatus to five per cent. of its usual 
amount. B, J. G. 


Existence and Decomposition by Heat (Dissociation) of 
Sulphur Tetrachloride. By A. Micuartis and O. Scuir- 
FERDECKER (Deut. Chem. Ges. Ber., vi, 993—996). 


By saturating sulphur sulphochloride (S,Cl,), cooled to —20° with 
chlorine, the author has obtained a light-brown, clear liquid, which, on 
analysis, yields numbers closely agreeing with those required by the 
formula SC]. On being removed from the freezing mixture the liquid 
boils and evolves chlorine. 

The following tables show the decomposition of sulphur tetrachloride 
at various degrees of temperature :— 


I. Sulphur tetrachloride. 


Increase 
Temp. Diff. SCl,. SCl.. Diff. for 1°. 
— 22 100°00 0:00 
7 58°05 8:3 
15 41°95 58°05 
5 13°22 2°6 
10 27°62 72°38 
3 5°66 19 
7 21:97 78°03 
5 10°04 2°0 
2 11°93 88:07 
2°7 3°06 i | 
+ 07 8°87 91°13 
5'5 6°44 11 
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II. Sulphur dichloride. 


SCl.. 8.Cl.. Diff. for 10°. 

+20 93-45 6°55 , 

30 87-29 12°78 rae 

50 75°41 24°59 5-79 

65 66°78 33°22 6:36 

85 54-06 At94, 

90 26°48 73°52 7-03 
100 19°45 80°55 7-10 
110 12°35 87°65 6-91 
120 5:44 94°56 5 Ad 
130 0:00 100-00 1 

M. M. P. M. 


Sulphur Oxytetrachloride. By A. Micuartis and O. Scuir- 
FERDECKER (Deut. Chem. Ges. Ber., vi, 996—999). 


Wuew sulphuryl hydroxychloride (CI—SO?—OH) is mixed with 
sulphur tetrachloride, and the mixture cooled to —18° and saturated 
with dry chlorine, a white crystalline mass is obtained which, after 
purification, has the formula 8,0;Cl, This substance is therefore 
identical with that which Millon obtained by passing moist chlorine into 
sulphur chloride saturated with chlorine. The authors assign to it 
the rational formula, SCl—O—SO,.Cl. It melts at 57°, giving off 
chlorine and sulphur dioxide. The residue, after cooling, contains 
thionyl chloride and pyrosulphuric chloride. 


48.0,C], = S.0;Cl. ed 5SO0Ci, + Ck + SO.. 
After long keeping this substance is changed into a yellow liquid, 


which possibly contains the theoretic isomeride SOC],—O—SOCI. 
M. M. P. M. 


Solidification of Nitrous Oxide. By Tuomas WILLs. 


NITROUS OXIDE was one of those gases which Faraday succeeded in 
liquefying almost at the beginning of his scientific work, in 1823. 
Dry nitrate of ammonia was enclosed in one end of a bent sealed 
glass tube, and exposed to the action of heat; the salt was decomposed 
with some difficulty, but eventually the decomposition was complete, 
and the pressure exerted by the first portion of the generated gas 
proved sufficient to liquefy the remainder, for at the conclusion of the 
experiment two layers of liquid remained in the tube, the lower one 
proving to be water and the upper one liquid nitrous oxide. The 
interior pressure, as indicated by one of Faraday’s mercurial gauges, 
was 50 atmospheres, and the temperature 45° F. Thilorier, and after- 
wards Natterer, obtained the same result by the direct compression 
of the gas with a force-pump. 

Faraday again worked at the subject of the liquefaction and solidifi- 
cation of gases in 1845, and then succeeded in freezing the liquid 
nitrous oxide into a mass of transparent crystals, by exposing it in a 
sealed tube to the cold of a bath of solid carbonic acid and ether in 
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vacuo, the pressure in the interior of the tube at the time, as indicated 
by the gauge, sinking to less than one atmosphere. 

Therefrom, Faraday concluded that nitrous oxide could not be solidi- 
fied by the cold produced by its own evaporation, unless aided by 
the external withdrawal of the pressure. This belief was corroborated 
by his experience; for on opening several tubes containing the 
liquid, a large portion of it was immediately converted into gas, but 
the remainder was only cooled, without showing any sign of solidifica- 
tion. Some experiments made by Natterer with much larger quantities 
of the liquid (using, indeed, as much as a quarter of a litre at a time), 
in which he also failed to obtain the solid by spontaneous evaporation, 
seemed further to confirm this conclusion. It is possible that, in the 
above observation, the gauge, after exposure to such high pressures, 
may not have been sufficiently trustworthy, to register low ones. 

The above result is directly opposed to that obtained with carbonic 
acid. The melting or freezing point of carbonic acid is --70° or 
—72° F., and the pressure of its vapour at this point is equal to 5-3 
atmospheres; hence it is seen how readily it can become solid by its 
own evaporation at a pressure of only one atmosphere. In fact this 
spontaneous evaporation will cool the solid carbonic acid down to 
a temperature of about —148° F., or 78° F. below its freezing point, 
and possibly the solid nitrous oxide in the sealed tube, at the time 
when the gauge registered less than one atmosphere, was thus cooled 
below its freezing point. In comparing the behaviour of carbonic acid 
and nitrous oxide, it must, however, be borne in mind that solid car- 
bonic acid is exceptional. Faraday himself pointed out the remarkably 
high tension of its vapour when in the solid state, and showed the 
somewhat paradoxical result that if the boiling point of a liquid be 
defined (as it usually is) as that point at which the tension of its 
vapour balances the pressure of the atmosphere, then the boiling point 
of carbonic acid is colder than its freezing point by about 40° F.: 
boiling point = -110° F.; melting or freezing point = —70° F. 
Dumas, in 1848, actually obtained a very small quantity of solid nitrous 
oxide by the evaporation of the liquid, but apparently in too small 
quantities to allow of any accurate observations being made. 

Having lately had some facilities afforded me for working with 
large quantities of liquid nitrous oxide, I have endeavoured by a few 
experiments to obtain it in the solid state by means of the cold arising 
from its own evaporation, and to some extent these experiments have 
been successful. 

Solid carbonic acid is produced with great ease when the liquid 
issues from almost any jet into almost any kind of receiving vessel, and 
the use of special apparatus is only to obtain it with the greatest 
economy in the consumption of gas; perhaps for this purpose the ordi- 
nary circular brass box of Thilorier’s is the best. To obtain liquid 
carbonic acid in a vessel freely open to the air is extremely difficult, 
if not absolutely impossible. Nitrous oxide, on the other hand, 
can be kept readily in the liquid state in open vessels for a consider- 
able time without alteration, provided the vessel is kept still. For 
the production of solid nitrous oxide the above-mentioned brass 
box is of no use, the evaporation of the liquid not being sufficiently 
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promoted. It seemed possible, however, by the introduction, together 
with the liquid, of a strong stream of air, to aid this evaporation; and 
this proved to be the case, for a very small quantity of the solid was by 
this means produced. By altering the arrangement, and substituting 
for the brass box a straight glass tube somewhat contracted at its 
orifice, the result obtained was better. Finally an arrangement some- 
thing like an injector was adopted. A very fine steel tube (such tubes 
as are used in some surgical operations) was directed into the axis of a 
thin brass cone, having a small opening, about the eighth of an inch, 
at its apex. On causing a stream of the liquid to issue from the jet it 
is retained in the cone for a moment, and is then forcibly blown out at 
the apex, together with a strong stream of air. The solid is in this 
way formed in some quantity, and may be collected in a dish lined with 
filter-paper, or other suitable vessel. No doubt for this result there is 
a large consumption of gas. 

The appearance of the solid is more compact than that of the well- 
known carbonic snow, which is probably accounted for by the fact that 
larger particles of the liquid are frozen, this freezing taking place with 
carbonic acid immediately the jet of liquid leaves the tube, and while it 
is yet in the state of fine spray; but in the case of nitrous oxide, only 
after it has to some extent been collected into larger drops. Unlike 
solid carbonic acid, nitrous oxide will melt and boil, if gently warmed 
before assuming the gaseous condition. Hence, if touched with the 
fingers, or placed in contact with the skin, it melts and produces a 
painful blister. The temperature of its freezing or melting point is 
—120° F., or —99°C., as observed with an alcohol thermometer. The 
boiling point, usually said to be — 88° C., is, according to my experi- 
ments, —109° F., or —92° C., but I should give more credence to the 
lower figure. The readings of alcohol thermometers, at such low tem- 
peratures, are, no doubt, somewhat untrustworthy. Those used in this 
case have been graduated from actual observations, above zero; but 
below zero the degrees have simply been placed at equidistant inter- 
vals. As probably the alcohol gets rather thick and more viscid at 
this lower point, and the contraction consequently less, the above 
figures will still be too high. The proximity of the boiling and freez- 
ing points caused me to try to freeze the liquid by simply blowing a 
stream of air through it; in which I succeeded perfectly. 

Liquid nitrous oxide is immiscible with water, as seen in Faraday’s 
original experiment, the tube containing two layers of liquid. An 
experiment on a larger scale has fully confirmed this fact, and it is 
somewhat curious that a gas comparatively so soluble in water should, 
when it becomes a liquid, be immiscible with that fluid. Water and 
nitrous oxide were pumped together into an iron vessel, and the vessel 
afterwards inverted. On opening the cock the whole of the water was 
expelled before any of the nitrous oxide appeared. An additional 
quantity of water was placed in the vessel while still in its inverted 
position, and nitrous oxide again pumped in beneath it. On standing 
for twenty-four hours, the cock was again opened, with the same result 
as before ; the liquid nitrous oxide having ascended through the heavier 
water. 

The specific gravity of the liquid I believe to be 0°9004; and, from 
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some experiments, I am inclined to think the liquid is exceedingly 
compressible, but of this Iam not able to speak with certainty. If the 
solid be placed upon water, it does not appear to come into contact 
with it, no doubt being protected by a film of its own vapour. I hope 
shortly to be able to continue these experiments in other directions. 


eS 


Zinco-magnesium Chloride. By G. Warner 
(Chemical News, xxviii, 186). 


WHEN magnesium chloride is dissolved to saturation in a hot solution 
of zine chloride having a specific gravity of 1°6, a salt having the 
composition ZnCl,.MgCl..6H,0 is deposited on cooling. It forms 
deliquescent rhombic prisms with truncated summits. 

The following table shows the amount of water absorbed from the 
air in a given time by equal weights of various chlorides, the amount 
absorbed by calcium chloride being taken as unity :— 


cc nes Kanadanmewes .« ££ 

- - COE 6 4 on occcseue ss 0°52 

Zine chloride crystallised ................ 1:00 

Zinco-barium chloride crystallised.,........ 0°40 

Zinco-magnesium chloride crystallised...... 0°59 

Magnesium chloride, ... .....ccccsccscoees 0°43 
-oe f 


Chemical and Crystallographic Notices on some Salts of 
Glucinum and the Metals of Cerite. By C. Marianac 
(Ann. Chim. Phys. [4], xxx, 45—69). 


I. Salts of Glucinum.—The author has reinvestigated the double fluo- 
rides of glucinum with the alkali-metals, whose existence had been 
denied by Klatzo. They are easily obtained by concentrating mixed 
solutions of the respective fluorides, and admit of recrystallisation from 
water. The potassium salt, GF,.2KF, generally forms hard mammil- 
lated crusts, but by cooling a somewhat dilute solution it may be 
obtained in crystals derived from a right rhomboidal prism. They 
generally present the form of thin hexagonal plates, the basal planes 
being largely developed. When the solution contains excess of potas- 
sium fluoride, the crystals have the appearance of rectangular prisms, 
owing to the elongation of one of the secondary axes. The salt is 
soluble in 19 parts of boiling water or in 50 parts at 20°. When 
heated it decrepitates and melts at a low red heat: it contains no 
water. By concentrating a solution containing a large excess of 
glucinum fluoride, a second salt was obtained, of the formula GF,,KF. 
It forms a hard, vitreous, mammillated crust, from which no determi- 
nable crystals could be extracted, and it cannot be recrystallised from 
water. 

Corresponding salts of gluciwwm and sodiwm were prepared. The 
compound GF,.2Nak’ exists in two forms, one derived from a right, 
and the other from an oblique rhomboidal prism. It is soluble in 34 
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parts of boiling water, or in 68 parts at 18°. After fusion at a red 
heat it solidifies to a transparent glass, which falls to powder spon- 
taneously. The compound GF,.NaF is very similar to the potassium 
salt. 

The ammonium salt GF..2NH,F forms prismatic crystals isomorphous 
with the potassium salt. Numerous measurements of the angles of the 
preceding salts are given in the paper. 

The fluosilicate, bromate, and iodate of glucinum could not be pre- 
pared in the solid form ; neither could the double chloride of glucinum 
and mercury announced by Bonsdorff. The salt GK,(SO,)..2H,O pre- 
sents hard, white, opaque, mammillated crystals, the form of which 
could not be determined. The hex-hydrated sulphate was obtained 
accidentally. It forms foliated prismatic crystals, which are very 
efflorescent, and lose their brilliancy on removal from the mother- 
liquor. A solution of glucinum dithionate gives off sulphur dioxide on 
concentration, and yields crystals of the sulphate. The perchlorate is 
very deliquescent. 

Attempts to prepare the double salts of glucinum sulphate with 
cupric and ferrous sulphates, described by Klatzo, were unsuccessful, 
the two salts always crystallising separately. The same want of 
success attended efforts to combine glucinum nitrate with magnesium, 
lanthanum, and didymium nitrates, and the sulphate with aluminium 
sulphate or with soda-alum, so that the only existing evidence from 
isomorphism respecting the atomicity of glucinum is derived from the 
similarity in the forms of phenakite, SiO..2GO, and willemite, 


Si0,.2Zn0. 


II. On some Salts of Cerium, Lanthanum, and Didymium.—The author 
confirms the observations of Czudnowicz and Hermann, who had con- 
tradicted his own earlier researches on the crystalline form and amount 
of hydration of cerous sulphate. By evaporation in a vacuum at 
ordinary temperatures the salt 3CeSO,.8H,O separates in right rhom- 
boidal octahedrons ; but when the solution is evaporated in the air at 
40°—50°, hexagonal prisms are obtained, having the composition 
CeSO,,3H,O. The latter is absolutely isomorphous with the corre- 
sponding lanthanum salt. ‘Two similar salts of didymium exist; the 
trihydrated is hexagonal, but that with § equlvalents of water is not 
isomorphous with the cerium salt. 

The nitrates of lanthanum: and didymium contain 4 molecules 
of water. They belong to the same crystallographic system, but 
though very similar in appearance cannot apparently be referred to the 
same primitive form. 

The ammonio-lanthanum nitrate, Las(NH,)2(NOs)i,8H,0, and the 

corresponding didymium salt are perfectly isomorphous. They form 
oblique rhomboidal prisms, with the basal edges replaced by octohedral 
planes. The ammonio-cerous nitrate (not analysed) examined by Des 
Cloizeaux is also isomorphous with the above. 
The chloroplatinates of the three metals, 4RCI,.3PtCl,.36H,O, are 
isomorphous, and very similar. They form square pyramids with basal 
planes. They are very soluble, crystallising only from syrupy solu- 
tions. They lose half their water at 100°. 
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Note on the Atomic Weight of Lanthanwm.—Four determinations of 
the weight of oxide in lanthanum sulphate, which had been crystallised 
a great number of times and was almost perfectly free from didymium, 
gave numbers leading to the atomic weights 92°52, 92°56, 92°24, and 
92°48. The first two were made by simple ignition, the others by pre- 
cipitation with ammonium oxalate. The author therefore adopts the 


number 92°5. 
M. J. S. 


Action of Sodium Sulphite and of Sulphurous Acid upon 
Lead Iodide. By A. Micuartis and G. Korerue (Deut. 
Chem. Ges. Ber., vi, 999—1000). 


Sop1uM suLPHITE and lead iodide form sodium iodide and lead sulphite. 
Sulphurous acid decomposes lead iodide, forming lead sulphite and 


hydriodic acid. 
M. M. P. M. 


Chlorides of Molybdenum. By L. Paut Lizcuriand B. Kempe 
(Deut. Chem. Ges. Ber., vi, 991—993). 


By the action of dry chlorine upon metallic molybdenum there is pro- 
duced the black pentachloride, MoCl;. This compound is crystalline ; 
it can be fused and sublimed without decomposition. Ata tempera- 
_ture of about 250° it is reduced by hydrogen to the trichloride, MoCl,, 
which is a reddish-coloured amorphous mass, unchanged in the air and 
insoluble in water. When heated in a stream of carbon dioxide, this 
compound is split up in accordance with the equation, 


2MoCl, = MoCl, + MoCk. 


The dichloride which remains behind is a yellow amorphous sub- 
stance, insoluble in nitric acid, but easily soluble in strong hot hydro- 
chloric acid, from which solution a salt crystallises out having the 
formula Mo,.C],.8H,O. 

The tetrachloride, which is carried over with the carbon dioxide, 
forms a semi-crystalline brown sublimate easily decomposed by 


moisture. 
M. M. P. M. 


Action of Iodine on Chromium Dichloride. 
By R. W. Emerson McIvor (Chem. News, xxviii, 138). 


Tue chromium chlorochromate, the preparation and properties of 
which are described by Thorpe (Chem. News, xx, 245), can be formed 
by heating chromium dichloride with dry iodine. The following reac- 
tion takes place :— 


30r0,Cl, + 41 = Cr,0,Cl, + 4ICI. 
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Mineralogical Chemistry. 


On the Constitution of Natural Silicates. By K. Hausnormr 
(Ann. Chem. Pharm., clxix, 131—146). 


AN attempt to exhibit the constitution of natural silicates by means of 
graphic formule, founded principally on known facts of pseudomorphy. 
Starting with enstatite, SiR'’O;, corresponding with the neutral carbo- 


nates, which is formulated O—Si—5—R", and regarded as a normal 


silicate, the addition of RO yields olivin, R'—)—Si—O—R" ; and 


2R"O furnishes ae ome Me which is believed to form 
part of chondrodite; whilst the introduction of (SiO,)" gives 
=". 


O—Si—O 
These formule represent saturated compounds, but they may ob- 
viously be so arranged as to present free atomicities. Thus, SiMg,O, 


* 
(olivin) may be oe am These elementary groups 


R", the general formula of petalite. 


may, therefore, combine with bases, with SiO,, or with one another, in 
various proportions, chondrodite, for instance, consisting of SiR,"O, + 
2SiR,''Os. 

The existence of silicates, Si,R''O;, points to the union of several 
atoms of silicon by means of oxygen. Thus, steatite may be formu- 
lated— 

* —Si—O—Si—O—Si—O—Si—O—* 
| | | | | | | 
OO OO OO OO 
| | | 
Mg Mg Mz HH 


the two atomicities marked * being either free to combine with other 
radicals, or else saturating one another. 

The primary nucleus of the garnet group is Si;(R2)“R5''O,2, repre- 
senting grossular and allochroite. The removal of 3S8iCaQ; and 2CaO 
from grossular, and the introduction of H,O, furnishes epidote, which 
in the anhydrous form consists of two groups of the form of anorthite 
and one of euclase, the latter consisting of the anorthite group, 
Si,R'".R"O; + RO. Abstraction of CaO from anhydrous epidote 
yields seapolite. Each of these two species is known to form pseudo- 
morphs after the other. On the assumption that the group —Ca— 

Ca< 
is isomorphous with —Al=, idocrase may be represented as composed 


| 
—Al=— 
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of four groups of the primary nucleus, Si;Al,Ca,;0,.,with one similar 
group in which 3Ca replaces 2Al, and the pseudomorphy of garnet 
and scapolite after idocrase becomes intelligible. The conversion of 
almandine into chlorite consists in the removal of Si,(Fe,)'¥0., and in- 
troduction of 4MgH,O, and 2H,0. The further action of magnesia 
and water yields serpentine. Almost all these formule are given in 
the graphic form in the paper. “se 


Researches on Emeralds and Beryls—Part I. On the Colour- 
ing-matter of the Emerald. By C. Grevitte WILLIAMS 
(Proc. Roy. Soc., xxi, 409; Phil. Mag. [4], xlvi, 314—328). 


THE colouring-matter of the emerald has been attributed to iron, to 
chromium, and to organic matter. With regard to the last, the author 
shows that both emeralds and beryls contain carbon, but he thinks that 
it is probably present in the form of diamond, and has nothing to do 
with the colour of the emerald, for ‘colourless beryls may contain as 
much carbon as the richest-tinted emerald.” 

The colour is really due to the presence of chromic oxide. 

Accounts are given of the author’s experiments on the effects of 
fusion upon (i) opaque beryls, (ii) emeralds, (iii) an artificial mixture 
of beryl ingredients. 

Whatever may have been the temperature at which beryls and 
emeralds were formed, the author has convinced himself that rubies 
were formed at a very high temperature, since the peculiar reaction 
between alumina and chromic oxide, to which the red colour of the 
ruby is due, takes place only at a heat as high as that of the oxy- 
hydrogen flame. 

i 2 


American Minerals. By A. R. Lurps (Amer. Jour. Sci. [3], 
vi, 22—26). 


I. Hydrated Unisilicate approaching Pyrosclerite.—This mineral occurs 
in the Bare Hills, Maryland, between a wall of deweylite on one side 
and tale on the other. The deweylite graduates into albite, and the 
talc is bounded by serpentine. The mineral has many of the character- 
istics of pyrosclerite, the points in which it differs from that species 
beingt he following. Hardness = 15 — 2. Specific gravity = 27558. 
Colour greyish, inclining sometimes to bronze-yellow. Its composition 
is— 

Si0,.  AlsOz. FeOz. FeO. MgO. Na,O+Lis0. HO. 

35°99 9°52 5°35 1:08 32°94 0-4] 14°60=99°89 


corresponding with the formula— 
2(2(Mg0O), + 4{(Al,03),(Fe.05),})3Si02.4H,0, 


which is on the type of pyrosclerite, plus one mol. H,O. 
Il. Pseudomorph after Pectolite—Occurs in calcite traversing the 
trap near Bergen Hill, New Jersey. In general appearance and specific 
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gravity it resembles talc, but in hardness (= 2°5), and reaction when 
heated alone or in a borax-bead, it corresponds with sepiolite (meer- 
schaum) with which it agrees in composition, analysis giving, 


SiOz. MgO. Al,03. FeO. MnO. CaO. H,O. 
60°55 26°56 1:02 0°72 0°65 1-41 9°30=100°21 
III. Leucaugite, from Amity, New York, resembles in general ap- 
pearance the spinel which abounds in the neighbourhood, and especi- 
ally that of Warwick, New York, but its density and composition are 


those of leticaugite, from which it differs, however, a little in hardness, 
H being 5°5. Analysis gave— 


Si0.. Al,O3. Fe,03. MgO. CaO. H,0. 
50°05 716 0°56 14°48 25°63 1:66=99°54 


It will be seen that the relative proportion of lime and magnesia is 
slightly different from the proportion in leucaugite. 

IV. Alumino-magnesic Silicate accompanying Corundum.—The corun- 
dum of Chester, Pennsylvania, is sometimes bordered by lesleyite con- 
taining potash and lithia, the first constituent diminishing in amount 
as the lesleyite recedes from the corundum. The new mineral was 
found accompanying the lesleyite. Analysis— 


Si0,. <Al,O3. Fe,03. FeO. MgO. Li,O. Na,O. H,0. 
30°62 21-773 O42 501 2969 O11 O14 12°26=99°98 


The oxygen ratio for R,O (including the small per centage of ferric 
oxide due to superficial oxidation of the ferrous oxide) R,O;, SiO, and 
H,0 is 4°84: 3: 4: 3°23. The mineral resembles ripidolite in physical 
properties, but its oxygen ratio is not that of ripidolite, nor has an 
specimen of that mineral in this neighbourhood been found by the 
author to contain a trace of lithium. 

V. Moonstone Variety of Albite from Delaware Co., Pennsylvania.— 
Composition— 

SiO. Al.O3. Fe,03. CaO. MgO. Na,0. K,0. H,0. 

67°70 19°98 trace 147 O11 886 136 0:°08=99°56 

It has the usual properties of albite. 

VI. Antholite from Star Rock, Concord, Delaware, Pennsylvania.—Has 
the usual properties of this amphibole. By the analytical results it 


will be seen that one-third of the usual amount of ferrous oxide is 
replaced by other bases. Composition— 


SiO, Al,O;. FeO. MnO. CaO. MgO. K,O. Na,O. H,0O. 
5512 0°55 820 033 O75 31:18 1:01 1:55 2°21=100°90 


VII. Wernerite from Van Arsdale’s Quarry, Bucks Co., Pennsylvania. 
—This particular variety of scapolite has usually been classed as an 
ekebergite, but its composition is nearer that of the least altered 
varieties of wernerite. Analysis gave— 


SiO,  Al,03  Fe,03. MgO. CaO. NaO. K,O. 4H,0. 
47-47 27°51 trace 120 1759 305 4140 £1:48=99-70 


B. J. G. 
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Microsommite. 
By G. vom Rats (Jahrbuch fiir Mineralogie, 1873, 544). 


THIS name was given by Scacchi to a mineral which he discovered 
in the Vesuvian outcasts of the eruption of 1872. He describes it as 
occurring in very small hexagonal prisms (20 weighing about a milli- 
gram) resembling nephelin in form, but differing from that mineral 
by an occasional peculiar grouping in tufts, and especially by contain- 
ing chlorine. 

Vom Rath, who received from Scacchi a number of the Vesuvian 
outcasts of the eruption of the 26th of April, 1872, has made a more 
particular examination of the microsommite contained in them. It 
occurs in both kinds of blocks ejected from the great crater in the 
Atrio, namely, the monolithic, consisting of single fragments of old 
porous Somma lavas, and the conglomerate, consisting of loosely 
united fragments of lava, together with crystals of augite. Both kinds 
are usually covered and bound together by a thin crust of new lava. 
In the monolithic blocks the minerals newly formed by sublimation— 
leucite, sodalite, microsommite, auyite, hornblende, iron glance—fill 
the pores; in the conglomerates they fill the interstices between the 
individual lumps and crystals. 

Microsommite belongs to the hexagonal system: its form is pris- 
matic, terminated by the dull end-face. The edges between the prism 
and the bases are sometimes truncated by the faces of the double six- 
sided pyramid. The inclination of the pyramidal to the prismatic 
faces, P :o0 P, is by measurement about 111° 50’: hence the ratio of 
the axes is a: c (vertical) = 2°88: 1, and the calculated values of the 
angles are P: o P = 158° 34’; P: P (lateral) = 43° 40’. The faces 
of the prism are vertically striated, sometimes nearly rounded. The 
crystals are colourless and transparent, about as hard as felspar; have 
a sp. gr. of 2°60 (at 15°); melt with difficulty before the blowpipe; 
suffer no loss, even on intense ignition. The mineral dissolves in nitric 
acid, with separation of gelatinous silica, and the solution gives with 
silver solution a copious precipitate of silver chloride. Analysis 
gave— 


Si0,. Al,O3. CaO. K,0. Na,0. Cl. SO. 
33:0 29°0 11:2 11°5 8:7 91 1:7 = 1042 


If we suppose that the chlorine is united with sodium (9°1 Cl + 
59 Na, the latter being equivalent to 8°0 Na,O), the excess of the 
analysis becomes reduced to 2°2 p. c., and we obtain 0°7 p. c. Na,O, in 
addition to the 5°9 Na. 

The sodium given by the analysis was weighed as sulphate, together 
with the potassium, and estimated by difference after the potassium 
had been determined as platino-chloride. It is, therefore, very pro- 
bable that the estimation of the sodium was rather too high, and that 
the whole of it is really combined in the mineral with chlorine. 

The oxygen of the silica (= 18°0) and that of the alumina (= 13°5) 
are rome | in the ratio of 4: 3, so that this portion of the compound 
= Al,0;.2Si0,, as in sodalite, nosean, and hauyne. Microsommite, 
like hauyne, contains lime and alkali in isomorphous mixture, and 
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therefore represents a hemisilicate of aluminium, calcium, potas- 
sium, &c., united with sodium chloride and a small quantity of calcium 
sulphate. Its probable formula is— 


2K,0 
3CaO 


} 41,0, 28i0, + NaCl + +,(Ca0.Si0,), 


which gives by calculation— 


SiO.  AlO; CaO. K,O. Na Cl SO, 
33°0 28°3 10°5 10°4 6:3 9°8 1:7 = 100°0 


Microsommite eonnects the sodalite group with nepheline, to which 
latter the mineral approaches nearly in its crystalline form. In fact, 
the most obtuse of the double hexagonal pyramids known in nephelin 
agrees nearly with the double pyramid of the newly formed Vesuvian 
prisms, the formation of which must be attributed to the action of 
volcanic vapours laden with sodium chloride on the leucites (potash, 
alumina), and the augites (lime) of the lava. Here, therefore, we 
meet with a new example of the action of sea-water in the formation of 
minerals by volcanic processes. 


H. W. 


Occurrence of Tellurium Minerals in the United States. 
By Dr. BurKxart (Jahrbuch fiir Mineralogie, 1873, 476—495). 


Tue occurrence of bismuth telluride, telluric bismuth, or tetradymite, 
Bi,Te;, in Virginia and Georgia, has long been known. Genth also 
analysed a sulpho-telluride of bismuth, Bi,S;.2Bi,Te;, occurring in 
North Carolina (Am. J. of Sci. [2], xix, 16; xlv, 317). 

More recently tellurium minerals have been found in California, viz., 
silver telluride or hessite, near Georgetown in Eldorado county ; bis- 
muth telluride, together with native gold, in the Melones and Stanislaus 
mines in Calaveras Co., and sylvanite or graphic tellurium at the New 
Melones mines. Guido Kiistel (Mining and Scientific Press of San 
Francisco, 20th May, 1865), describes the principal tellurium ore of 
the Mellones mine as a telluride of silver and gold, of sp. gr. 9 to 9°4, 
containing 35°40 p. c. Te, 40°60 Ag, and 24°80 Au = 100°80. In a 
subsequent communication (Berg. wu. Hiittenm. Zeitung, 1866, 128) 
Kiistel states that he has also found in this mine, silver telluride, 
native tellurium, copper-nickel, iron pyrites, and native gold, but no 
sylvanite or altaite. Tellurium ores from three other localities in Cali- 
fornia are mentioned by B. Silliman (Academy of Natural Science of 
California, 2nd December, 1867). 

Genth obtained from various persons a somewhat numerous collec- 
tion of tellurium minerals from the western declivity of the Californian 
range, namely, petzite, hessite, altaite, native tellurium, and three new 
minerals, viz., calaverite, melonite, and montaite. 

The tellurium ores of the Stanislaus mine occur in micaceous and 
chloritic slates, together with quartz, dolomite, apatite, a uranium ore, 
titanic iron, iron pyrites, copper pyrites, and small quantities of galena, 
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blende, and native gold. They occur for the most part finely divided, 
and mixed together in such a manner that it is difficult to separate a 
quantity of any one of them sufficient for analysis. 

(a.) Petzite and Hessite.—Auriferous silver telluride or petzite is the 
most abundant of all the Californiam tellurium ores. The specimens 
from the Stanislaus and Golden Rule mines were destitute of crystal- 
line structure, exhibited a distinctly conchoidal fracture, metallic lustre, 
steel-grey to iron-black colour, and iron-black streak; hardness = 
2°51; sp. gr.9 to 94. They contained 24°80—25-70 p.c. gold, 40°60— 
42°36 silver, and 31°94—34°16 tellurium, agreeing with the formula 
Au,Te.3Ag,Te. They contained, therefore, more gold than the pet- 
zite or sylvanite of Nagyag, but need not on that account be regarded 
as a distinct species, inasmuch as gold can replace silver in various 
proportions. Petzite is also found abundantly in the Red Cloud 
mine at Gold Hill, Boulder county, Colorado. 

Hessite, Ag.T'e, containing little or no gold, is found in the Stanis- 
laus mine, but always mixed with other minerals, viz., native gold, 
altaite, and quartz. 

(b.) Altaite, PbTe, occurs in the Stanislaus and Golden Rule mines, 
mixed with hessite and petzite. It is distinguished from the other tel- 
lurium ores by its tin-white colour, inclining to greenish-yellow. 
Hardness = 3. Two specimens gave the following analytical num- 
bers: (1) after deduction of 1:03 p.c. quartz; (2) after deduction of 


1:96 p.c. :-— 


Pb. Ag. Au. Te. 
(1.) 60°71 1:17 0°26 37°31 = 99°45 
(2.) 47°84 11°30 3°86 37°00 = 100 


These numbers show that (1) consisted of 99°25 p. ¢. altaite and 2°20 
hessite; (2) of 77°42 altaite and 23°11 hessite. 

(c.) Native Tellurium occurs mixed with the preceding minerals in 
small greyish-white specks. 

(d.) Melonite.—This is a new mineral belonging to the hexagonal 
system. Genth observed only one microscopic, but perfectly formed 
hexagonal plate, the mineral being for the most part indistinctly 
granular and laminar, but exhibiting a very distinct basal cleavage. It 
has a metallic lustre, reddish-white colour, and dark grey streak. 
Heated in a glass tube before the blowpipe, it yields a sublimate 
which melts to colourless drops, leaving a grey residue. Heated on 
charcoal, it burns with a bluish flame, yielding a small white deposit 
and a greyish-green residue, from which, by fusion with sodium car- 
bonate in the inner flame, a grey magnetic powder of metallic nickel 
is obtained. It dissolves with green colour in nitric acid, the solution 
leaving on evaporation a white crystalline powder of tellurous acid. 


Analysis gave— 


Silver... 4°08, which requires 2°42 Te, and therefore represents 6°50 p-c. Hessite 
Lead.... 0°72 me 0°45 ,, ne ea 1:17 ,, Altaite 


Nickel... 20°98 = 68°27 ,, ” . 89°25 ,, Melonite 
Tellurium 73°45 - — 5 ma ae 2°29 ,, Native 
tellurium. 


99°21 71:14 
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‘he nickel contains only sufficient cobalt to give a very light blue 
colour to a borax bead. 

The composition of melonite, as determined by the analysis, agrees 
approximately with the formula NiTe;, which requires 23°51 p. c. Ni, 
and 76°49 Te. 

(e.) Calaverite, AuTe,—This is also a new mineral, which Genth 
found only once in the Stanislaus mine, associated with petzite. It is 
massive, non-crystalline, soft (hardness = 3), with metallic lustre, 
bronze-yellow colour, yellowish-grey streak, and uneven fracture, 
approaching the conchoidal. Heated on charcoal before the blowpipe 
it burns with bluish-green colour, leaving a gold bead of a bright 
yellow colour. Nitric acid colours it darker and separates gold. In 
' aqua regia it dissolves, with separation of silver chloride. Analysis 
gave, after deduction of 1°45 p. c. quartz— 


Gold. Silver. Tellurium. 
I. 40°70 3°52 55°89 = 100°11 
II. 40°92 3°08 56:00 = 100 


The silver is due to the admixed petzite. Deducting this, the analytical 
numbers for calaverite agree nearly with the formula AuTe;, which re- 
quires 447 p. c. gold and 55°83 tellurium. 

(f.) Montanite, BizO;.TeO;.H,O0 (or 2H,O).—This mineral, formed 
by oxidation of tetradymite, Bi,Te;, was first observed by Genth 
during the examination of the tetradymite of Highland in Montana; 
subsequently the so-called tetradymite from Davidson Co., North 
Carolina, which was in great part oxidised, and gave off chlorine when 
treated with hydrochloric acid, was found to be identical with it. The 
“yellow bismuth oxide” from Whitehall in Virginia, analysed by 
Jackson (Am. J. of Sci. [2], x, 78), is also regarded by Genth as pro- 
bably the same mineral. 

Montanite is not crystallised, but exhibits here and there the scaly 
structure of the original tetradymite, and is in reality a pseudomorph 
after the latter, on which it forms a coating. It is earthy, soft, dull to 
waxy in lustre, yellowish to white, and opaque. Before the blowpipe 
it exhibits the reactions of bismuth and of tellurium, and gives off 
water when heated in a tube. 

Genth’s analyses lead to the following results :— 


I. Oxygen. II. Oxygen. III. Oxygen. 
Ferric oxide .... O56 — 126 — 0°32 
Lead oxide...... O89 — — _ _ 
Cupric oxide.... — 104 — 1:08 


Bismuth oxide... 66°78 685 6878 629 71:90 7:37 

Tellurous oxide.. 26°83 7°30 2545 705 23°90 6°51 

ED acadeses 5°74 — 3°47 — 2°86 — 
100°50 100°00 100°06 


_ The oxygen ratio between the bismuth oxide and the tellurous oxide 
is nearly 1: 1, but it is as yet uncertain whether the composition of 


the mineral is Bi,0;.TeO;.H.O or Bi,0;.TeO;.2H,0. 


H. W. 
VOL. XXVII. D 
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The Nickel Ores of Horbach near St. Blasien, in the Black 
Forest. By E. Knop (Jahrbuch f. Mineralogie, 1873, 521—529). 


THESE ores are imbedded in the serpentinized gneiss of the locality, in 
irregular nodules accompanied by copper pyrites, enclosing here and 
there granular aggregations of iron glance. They consist of nickeli- 
ferous magnetic pyrites, having a magnetic action, a metallic aspect, a 
pinchbeck-brown colour inclining to steel-grey, darker than that of 
true magnetic pyrites, and black streak. Hardness between 4 and 
5. Sp. gr. = 4°43. Cleavage imperfect in one direction only. 

Analysis of material carefully freed from the accompanying copper 
pyrites and iron glance gave, as a mean, 45°87 p.c. sulphur, 41°96 iron, 
and 11:98 nickel, agreeing nearly with the formula Fe,NiS,;, which 
requires 45°9 S., 42°8 Fe., and 11:2 Ni. The ore, for which the name 
horbachite is proposed, may accordingly be regarded as an isomor- 
phous mixture of the trisulphides of iron and nickel— 


4FeS; + NiS;. 


This composition has not hitherto been observed among native sul- 
phides, all those previously known being either bisulphides, monosul- 
phides, sulphides of lower degree, or compounds of these with bioxides. 
On the other hand, the composition of the Horbach ores does not 
appear to be quite constant; a specimen of sp. gr. 4°7 having been 
found to contain 40°03 p. c. sulphur, 55°96 iron, and 3°86 nickel. 

The author here enters into a theoretical discussion of the constitu- 
tion of the several varieties of magnetic pyrites, for which we must 
refer to the original paper. 

Horbachite subjected to lixiviation in contact with the air, becomes 
oxidised and partly converted into the sulphates of iron and nickel, 
which dissolve out. Knop suggests this method for the extraction of 
nickel from the Horbach ores, instead of the treatment in the dry way 
hitherto adopted, whereby enormous quantities of sulphurous acid are 
thrown off, causing great injury to the neighbouring forests. 

H. W. 


Indium in American Blendes. By H. B. Cornwaut (Chem. 
News, xxviii, 28, reprinted from the American Chemist). 


Zinc blendes from West Ossipee and Eaton, both in New Hampshire, 
gave distinct spectroscopic indications of indium. In a specimen from 
Roxbury (Connecticut), the indium could be detected in the raw 
mineral without dissolving in acid. 

B. J. G. 


Meteoric Iron from Shingle Springs, Eldorado County, Cali- 
fornia. By B. Siuuiman (American Jour. Sci. [3], vi, 18—22). 


THIs mass, weighing 85 lbs., was found in 1869, and is believed to be 
the first discovered in California. Its cross-section was approximately 
a semicircle. It was very homogeneous in composition, two masses of 
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pyrites, 3 and 5 mm. in diameter, being the only accompanying mineral. 
For a depth of about 5 mm. from the surface the iron was harder than 
in any other part. Its density, determined on a mass of 750 grams, 
was 7°875, the shavings cut by the planing machine having a density of 
8024. The high density of the mass compared with ordinary meteoric 
iron is probably due to the large percentage of nickel, which is more 
than twice the average amount. A structure resembling the Wid- 
mannstiittian figures was developed by etching, but it was visible to 
the microscope only. The suggestion of Berzelius that the Wid- 
mannstiittian figures are due to the segregation of the nickel alloy in 
lines of the octohedron, in virtue of its comparative insolubility in the 
etching acid, seems unsupported by this result. According to this 
theory a high percentage of nickel would cause a clearer development 
than usual. The existence of a hard crust in this case would seem, 
however, to indicate that the mass had not endured the intensity and 
duration of heating of average meteoric iron, so that crystalline 
structure was but feebly developed. The Cape of Good Hope iron 
(Rammelsberg, Mineralchemie, 919) has aiso no Widmannstittian 
figures, and it contaius much nickel (15-09 per cent.). It has, how- 
ever, much more cobalt (2°56 per cent.) than the Californian iron and 
but five elements in its composition. 

The following is the composition of the Californian mass :—Fe, 81°48 ; 
Ni, 17:17; Co, 0°60; Al, 0°09; Cr, 0°02; Mg, 0°01; Ca, 0°16; C, 0:07; 
Si, 0°03; P, 0°31; S, 0°01; K, 0°03 = 99°98. 

Clark analysed a meteoric iron from Tennessee which contained 
Ni, 17°10; Co, 2°04. Smith (Amer. Jour. Sci. [2], xix, 155), obtained 
Ni,14°82 ; Co, 0°46, with a mass from the same State. The average 
amount of nickel in 80 analyses referred to was 7°25 per cent. 


B. J. G. 


Product of Oxidation of Meteoric Iron; Comparison with 
Terrestrial Magnetites. By Sranistas Merunier (Compt. 
rend., Ixxvii, 643—646). 


In former papers the view has been developed that terrestrial rocks 
may be regarded as the crust of a globe, the interior of which has a 
constitution similar to that of meteorites, serpentine, for instance, 
forming the exterior of deeper lying masses of chantonnite. This view 
is now extended to magnetite, which may be compared with the product 
of oxidation of a meteoric iron. The want of the structure which in 
meteoric iron gives rise to Widmannstidt’s figures is no obstacle to this 
view, since experiments show that oxidation deprives meteoric iron of 
all trace of this structure. The absence of nickel from magnetite is 
also no insuperable objection, since the author has observed that a 
sample of meteoric iron, which had been treated with aqua regia and 
then washed and dried, became after a time covered with efflorescent 
crystals of pure nickel chloride. The tendency of iron to form insoluble 
peroxide might thus prevent it from being washed away, while the 
nickel might be removed in the soluble form. 

This fact appears to account also for the almost invariable presence 
of nickel in serpentine, while it is absent from chantonnite, the former, 

D2 
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according to the preceding supposition, having derived it from the 
washings of embedded magnetite. 

It is also noticeable that in reducing serpentine with carbon the iron 
and nickel combined, forming an alloy which approached the composi- 
tion of meteoric iron. 


M. J. S. 


Carbon Dioxide in the Air of the Soil of Munich at Different 
Depths and at Different Times. By M. v. Perrenkorer 
(Zeitschrift f. Biologie, ix, 250-——257). 


Tue author has continued his determinations of carbon dioxide in the 
air of the soil (vide Chem. Soc. Journal [2], xi, 361). The monthly 
means of carbon dioxide in 1,000 parts of air are as follows :— 


CO, in CO; in CO, in CO, in 

air from air from air from air from 

1871. depth of | depth of 1872. depth of | depth of 

4 meters. | 13 meters. 4 meters. | 1} meters. 
November ...... 6693 i ane. Serre 11°813 8°775 
December ...... 6°048 4,°125 errr 18°718 11 °983 
1872. OUY secscces] Be LO 14 547 
January ..eeseee 5 312 3864 | August ..... 19 724 10 308 
February........ 5 °369 4176 September....| 17°288 11 °156 
TEAIOR 6.6 0:66:00 00% 6 °552 3 °593 October ..... 12 °338 8-227 

April ..........| 7 °825 5641 


On comparing these numbers with those previously given, it will be 
seen that the quantity of carbon dioxide is much larger throughout, 
but that the variations at different seasons occur in the same order, the 
minimum occurring in winter and the maximum in summer. 

The mean of carbon dioxide in the air at the depth of 4 meters was 
6°73 per 1,000 in 1871 and 11°81 in 1872; there is no apparent reason 
for this great difference. 

The numbers obtained by Fleck in similar experiments in the 
botanical garden of Dresden are given, and also show an increase 
of carbon dioxide from the surface of the soil downwards; but here 
the amount is much larger, being greater at a depth of 2 meters than 
at Munich at 4 meters, and the variations with season are not so 
regular. 


E. K. 


The Warm Springs of Costa Rica. By A. v. Franrzivs 
(Jahrbuch f. Mineralogie, 1873, 496—510). 


THESE springs, more than 30 in number, may be regarded as a con- 
tinuation of the remarkable series of warm mineral springs discovered 
by Humboldt in Venezuela, and extending for 150 miles from Cape 
Paria to Merida. The Costa Rica springs begin indeed 13 degrees of 
longitude farther west, but are situated under nearly the same parallel 
of longitude, viz., 10° N. on a strip of land running for 30 miles from 
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east to west. Most of them occur in narrow mountain gorges on the 
banks of rivers, or are even overflowed by the rivers, so that they are 
visible only in the dry season. Many of them are situated near the 
border-line between the trachytic lavas of the volcanos (Turialba, 
Irazu, Barba, Poas, and Miravalles) and the diorite and syenite moun- 
tain masses of Aguate, Candelaria, and Dota. Their temperature is 
higher in proportion as they are situated at a lower level. The highest 
observed temperature, 55°6° R. (= 69°5°C. = 157°1° F.) was exhi- 
bited by a spring situated about 800 Paris feet above the sea-level, 
whilst another, 4,000 feet above that level, had a temperature of only 
23°2° R. (= 29° C. = 842° F.). 

Only one of these waters has been analysed, namely, that of Agua- 
caliente, near Cartago, an analysis of which was made in 1858 by 
Count Schaffgotsch. This water has a sp. gr. of 10022, and contains 
in 16 ounces 19°74 grams of anhydrous salts, consisting of— 


K.SO,;. Na,SO,. NaCl, Naz,CO;. CaCO; MgCO 3. SiOz. Loss. 
115 478 755 %JL1l 328 O86 O47 0:54 = 19°74 


The water also contains free carbonic acid, amounting to more than 
2:35 grains, but the quantity was not exactly determined. 

The water of most of the springs is probably similar in composition 
to that of Aguacaliente, at least so far as regards the predominance of 
common salt. This is evident from the saline incrustations which form 
in places where the water stagnates and evaporates quickly during the 
dry season. This circumstance gives a practical importance to the 
springs of Costa Rica, inasmuch as cattle have a preference for 
localities where salt is deposited. They are also used as medicinal 
baths. The proportion of sodium chloride is, however, not sufficient 
to give them the character of true brine-springs. 

H. W. 


Organic Chemistry. 


Ethene Chlorhydrate. By A. LapensurG and E. Demo.e 
(Deut. Chem. Ges. Ber., vi, 10283—1024). 


By heating this compound with acetic anhydride in sealed tubes to 110° 
it is converted into ethene acetochlorhydrate, which compound has 
already been obtained by Simpson and Lourengo by a different 
reaction. 


C. S. 


New Derivatives of Propyl (continuation: see this Journal [2], 
xi, 871). By A. Canours (Compt. rend., Ixxvii, 745—750). 


Propyl Oxalate-—When anhydrous propyl alcohol is distilled with dry 
oxalic acid mixed with one-third of its weight of sulphuric acid, a 
colourless limpid liquid condenses in the receiver. Water separates 
this into two layers. The upper layer is washed, first with sodium 
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carbonate solution and then with water, and finally dried over calcium 
chloride. By rectification the product yields a very limpid colourless 
“4004 having an aromatic odour recalling that of ethyl oxalate. Its 
. gr. at 22° = 1:018. It consists of propyl oxalate, C202. (OC;H;)>. 
Tt oils at 209°—211°. An aqueous solution of ammonia converts it 
into oxamide. Alcoholic ammonia, if not in excess, does not give with 
it any precipitate of oxamide, but, on evaporating, a crystalline body is 
obtained, consisting of propyl oxamate, C,0,(NH:2)OC;H;. This sub- 
stance, when heated in a tube, melts to a colourless liquid and gives off 
vapours which condense in the form of slender prisms. 

Propyl Carbonate.—The action of sodium upon propyl oxalate is 
analogous to its action upon ethyl oxalate, the product being propyl 
carbonate, CO(OC3H;)2, which is a colourless limpid liquid, boiling at 
156°—160°, and having a specific gavity of 0°968 at 22°. Its odour is 
somewhat like that of ethyl carbonate. Boiling concentrated potash- 
solution converts it into propyl alcohol. With an aqueous solution of 
ammonia, or more rapidly with an alcoholic solution, it is converted 
at ordinary temperatures into propyl urethane, which crystallises in 

risms. 

r Propyl Salicylate——This compourd is formed when a mixture of 
propyl alcohol, salicylic acid, and oil of vitriol, in the proportion of 
2 parts of each of the first two to 1 part of the third, is submitted to 
distillation. An oily liquid is condensed, which is washed with water 
containing sodium carbonate, to free it from a small quantity of 
sulphurous acid. It is then washed with water, dried over calcium 
chloride, and rectified. Propyl salicylate, C;H;02.0C3H;, thus formed, 
is a colourless limpid liquid, having a high refractive index. It has an 
aromatic taste, and an odour resembling that of methyl salicylate. Its 
sp. gr. at 21° = 1°021. It boils at 238°—240. It is slightly soluble 
in water and freely soluble in alcohol and ether. Like its methyl and 
ethyl homologues, propyl salicylate forms crystalline compounds with 
alkalies. It behaves also like its homologues when heated with anhy- 
drous baryta. Chlorine and bromine act energetically on propyl sali- 
cylate, producing well-marked crystalline bodies. Fuming nitric acid 
added in small portions at a time, elevation of temperature being 
avoided, converts it into propyl nitrosalicylate or indigotate, which is a 
heavy } yellow oil. Ifthe nitric acid is added in excess and the whole 
is boiled, crystals of picric acid are formed. An aqueous solution of 
ammonia converts propyl salicylate into salicylamide. 

Propyl Phenate.—Propy] iodide is heated for several hours, at 100° 
—110° in a closed vessel, with potassium phenate in alcoholic solution. 
On adding water to the contents of the tubes when the reaction is over, 
an oily liquid is separated, which is to be washed first with alkaline 
and then with pure water and rectified. Propyl phenate, C;H;.OC;H;, 
thus produced is a colourless very mobile liquid, having the odour of 
ethyl phenate. Its sp. gr. at 20° = 0-968. It boils at 190°—191°. It 
is attacked by bromine added in excess, with the aid of heat, colourless 
crystals being formed. Fuming nitric acid also acts upon it with 
energy, producing at first an indigo and then a reddish-brown colour, 
the liquid then becoming heavy and oily on addition of water. If the 
acid is added in excess and heat is applied, the oily liquid formed on 
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addition of water is of a yellow colour. Sulphuric acid converts propyl 
phenate into a sulpho-acid. 

Propyl Nitrite——When nitrous acid, formed by the action of nitric 
acid on starch is passed into propyl alcohol, the whole being kept cool, 
the vapours are immediately absorbed. On addition of water, an oily 
liquid separates, which, after the process of purification employed with 
the compounds above described, yields propyl nitrite, NO.OC;H;. This 
is a colourless very mobile liquid, boiling at 43°—46°. It burns with 
a yellowish flame. Like ethyl nitrite, it has the odour of apples. Its 
sp. gr. at 21 = 0°935. 

B. J. G. 


Derivatives of Normal Propylie Alcohol. 
By H. Roemer (Deut. Chem. Ges. Ber., vi, 1101). 


TRIPROPYLAMINE boils at 144°—146°, and has a less powerful ammo- 
niacal odour than monopropylamine, and is less soluble in water. 

Phosgene gas acts on propylic just as on ethylic alcohol; the chloro- 
carbonic propyl-ether formed boils at 120°—130° ; when it is treated with 
water or aqueous ammonia, propyl carbonate is formed, but the best way 
of preparing this substance is to act on propyl chlorocarbonate with 
sodium propylate. Propyl carbonate is a light liquid boiling at 160°— 
165°. 

Aqueous ammonia acts on propyl chlorocarbonate, forming propyl 
carbamate ; this urethane is very soluble in ether and alcohol, less so 
in water. It melts at 50° Similarly propyl phenyl-carbamate, 
CO or is obtained by the action of aniline; this compound 
melts at 57°—59°. 

Attempts to prepare propylised aniline and propyl-sulphocarbimide 
met with little success. 

C. R. A. W. 


On the Sugar of Couch-grass Root and Triticin. 
By Hermann Mi tier (Arch. Pharm. [3], ii, 500). 


Tue author concludes that the root of couch-grass (Triticum repens) 
contains no dextrose and no cane-sugar, as the extracted sugar exhibited 
no tendency to crystallisation, and gave a molecular rotation— 


[a] y = 54° to the left, 


which was scarcely altered by heating with diluted sulphuric acid, the 
value 53°9° to the left being thus obtained. In a former paper, the 
author stated that by treatment with milk of lime, a small quantity 
(0'437 gram) of a dextro-rotatory, feebly-sweet tasting, substance was 
isolated, and this was then viewed as dextrose; but he now finds, on 
examination of larger quantities, that this body consists of a small 
quantity of levulose, calcium chloride, and calcium malate. Neither is 
lactic acid a normal constituent, i.¢., it is not present as such in the 
root, but is formed by fermentative changes in the extract of the root 
on keeping. 
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The sugar present in the root is considered by the author to be solely 
fruit-sugar, as when freed from gummy matters by treatment with lead 
acetate, it gave the rotation— 


[a], = —79°1°, 


whilst the levulose separated by means of calcium hydroxide gave the 
rotation— 


[a], = —102°7°, 


pure levulose giving —106°. The quantity of sugar (estimated by a 
Fehling’s solution, 2 c.c. of which represented 0-010 gram of levulose), 
varies from 2°45 to 3°33 per cent. of root dried at 100°, probably vary- 
ing in amount with the growth of the plant, its development, the time 
of year, &e., &e. 

Triticin is best extracted from couch-grass roots by the following 
process. The dried and chopped root is treated with 25—30 per cent. 
alcohol, drained in a displacement apparatus, and well washed with 
water ; the dilute alcoholic extract is precipitated completely by lead 
acetate, and the filtrate treated with sulphuretted hydrogen and con- 
centrated to a syrup on the water-bath. Several volumes of strong 
alcohol are then added, and the gum washed with alcohol, and dissolved 
in water. This treatment with lead acetate, sulphuretted hydrogen, 
alcohol, &c., is repeated several times till lead acetate gives no further 
precipitate. The purified substance is then dissolved in a little water, 
precipitated by strong alcohol, and the precipitate decolorised by boiling 
its solution with freshly ignited, well-washed animal charcoal; the 
solution is concentrated and dialysed for 5—6 days, the water in the 
water vessel being renewed daily; the gum is precipitated by alcohol, 
washed with the same, and dried in thin layers on a porcelain basin at 
80°—100°, and the pulverised residue is rubbed and dried at 100°— 
110°. <A thousand grams of root will thus yield 15—20 of purified 
triticin, the quantity actually present being from 60 to 80 grams. The 
preparation requires 12 to 14 days. 

C. R. A. W. 


Silico-acetic Acid. By A. Laprensure 
(Deut. Chem. Ges. Ber., vi, 1029—1030). 


Tue ethylic ether of this acid is produced, together with zinc methyl- 
ethylate, ZnCH;(OC,H;), and other bodies, by heating ethy] silicate and 
zinc methide gradually to 120°—300°, and opening the tubes from 
time to time for the escape of gases. LHthyl ortho-silico-acetate, 
SiCH;(OC,.H;);, is a liquid boiling at 145°—151°. It is soluble in 
alcohol and insoluble in water, which, however, slowly decomposes it. 
Its specific gravity is 0°9283 at 0°. By the action of hydriodic acid it 
yields a solid insoluble body, the composition of which agrees nearly 
with that of silico-acetic acid, Si(CH;)O,H. It has the greatest resem- 
blance to silicopropionic acid, and when heated takes fire, yielding silica, 
carbon dioxide, and water. 

To prepare zinc methide, the author heats zinc-filings with methyl 
iodide, sodium-amalgam (1 per cent. of Na), and a few drops of acetic 
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ether, in a flask connected with a reversed condenser, to the upper 
end of which is fitted a descending tube dipping into a column of mer- 
cury of 40 centimeters. The dry product is then distilled from an 
oil-bath. In this manner an excellent yield of zinc methide boiling 
at 47° is obtained. 7 


Ethylerotonic Acid. By W. Perriurr 
(Deut. Chem. Ges. Ber., vi, 1098). 


Tue origin of ethylcrotonic acid leaves little doubt that its formula is, 


CH;—CHx 
p&—C0.0H. 


CH;—CH 


When fused with potassium hydrate, it forms acetic and butyric acids 
(Frankland and Duppa). From the examination of the calcium and 
silver salts, the author finds that the butyric acid is the normal acid 
and not isobutyric acid. 

Normal butyric acid appears to give rise to a calcium salt containing 
a variable amount of water of crystallisation; thus (C,H,O,),Ca + 
H,0, separates from a heated solution in sma!1 shining plates; the salt 
with 4 molecules of water of crystallisation separates from the mother- 
liquor on standing; half of the water is lost by exposure to air for two 
or three days. 

Besides the two known isomerides, ethylcrotonic acid and pyroterebic 
acid (the latter of which forms acetic and isobutyric acids by the action 
of potash—W. C. Williams), four other six-carbon acrylic acids may 
possibly exist: hydrosorbic acid may perhaps be one of these (Fittig 
and Barringer). 


C. R. A. W. 


Relations between the Molecular Rotatory Power of Tartaric 
Acid and of the Tartrates. By H. Lanpour (Deut. Chem. Ges. 
Ber., vi, 1073—1078). 


THE investigations of Biot, Arndtsen and Krecke have demonstrated 
that the specific rotatory power of tartaric acid increases with the 
dilution of the solution and with the temperature ; and, moreover, that 
irregularities in dispersion occur when the solution contains more than 
10 per cent. of acid. The salts of tartaric acid are now found to be 
less subject to these irregularities than the free acid. 

In order to determine the molecular rotatory power of the tartrates, 
solutions of equivalent strength were employed, the errors due to 
dilution being thus eliminated. Im the case of the free acid, the 
formula 15-°06—0°131 C., gives the specific rotatory power of a solution 
having any degree of concentration, C being the number of grams of 
acid contained in 100 c.c. The determinations were, in all cases, made 
with D light. 

Many experiments proved that the molecular rotatory power of acid 
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tartrates is approximately equal to twice that of tartaric acid, while 
neutral tartrates possess nearly three times the rotatory power of the 
free acid. 

Small variations in the molecular rotatory power were observed in 
various salts, the rotatory power being found to decrease as the metal 
contained in the salt is replaced by one having a greater atomic weight. 
It is also noticeable that the specific rotatory power of a tartrate con- 
taining two metals is the mean of the specific rotatory powers of the 
tartrates of the metals entering into its composition— 


Sp. rot. power. Mol. rot. power. 
oF 28°48 64°42 
Na,C,H,O,........ 30°85 39°85 
BOM 60 cceeees Loe 29°66 62°13 
KNaC,H,0, Ceneee 29°67 62°34 


The salts (AsO)’HC,H,O,, (AsO)'KC,H,O,, K(C.H;)C,H,O, and 
Ba3(C,H;)C,H,O, were found to rotate in accordance with the law 
already stated, but the numbers obtained were not quite so satisfactory 
as in the previous cases. On the other hand, Na(BoO)'C,H,O, and 
K(BoO)'C,H,0, gave unsatisfactory results, owing to the fact that the 
rotatory power increases largely with the dilution of the solutions. In 
the case of tartar-emetic this increase is remarkably great, a 7°982 per 
cent. solution possessing a molecular rotatory power equal to about 22 
times that of tartaric acid. Ethyl tartrate has a molecular rotatory 
power 23 times as great as that of tartaric acid, and the specific rota- 
tory power of an alcoholic solution of tartaric acid is rather less than 
than of an aqueous solution; but its rotatory power may be increased 
by heating in a sealed tube or by dilution with water. A solution of 
tartaric acid in methylic alcohol is inactive, but dilution restores the 
rotatory powers of the acid. 

The author intends also to test the law of multiple rotatory powers 
by an examination of the malates and camphorates. 

7. B. 


Iron Tartrates and Citrates, and their Ammoniacal Com- 
pounds. By C. Meuvu (J. Pharm. Chim. [4], xviii, 85—92). 


Ferrous tartrate, FeC,H,O,, was obtained by boiling together equal 
parts of wire nails (pointes fines de Paris), or fragments of iron wire, 
tartaric acid, and water. Under these circumstances hydrogen is 
evolved, and the ferrous tartrate is deposited as a white, insoluble 
crystalline powder, which, after thorough washing with hot water, 
undergoes no change on exposure to the air. If, however, the washing 
has been imperfect, the product gradually acquires a brownish tint on 
keeping. The acid liquor which has been filtered from the ferrous 
tartrate becomes yellow on exposure to the air, but ebullition with iron 
decolorises it. 

Ferrous tartrate does not dissolve to any extent in aqueous tartaric 
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acid, citric acid, acetic acid, or ammonium chloride, but dilute mineral 
acids dissolve it readily, and the solutions-undergo oxidation on expo- 
sure to the air. The solution in hydrochloric acid rotates the plane of 
polarisation to the right. 

Ammonio-ferric tartrate, 2(CsH,O.).Fe,03.2(NH;).—Ferrous tartrate 
dissolves readily in ammonia, and the solution absorbs oxygen from the 
air, at the same time acquiring a brown tint. By evaporating this 
solution on dishes heated to 100°, greenish scales, having the composi- 
tion represented above, are obtained. This salt is insoluble in alcohol 
or ether, easily soluble in water, non-deliquescent in the air, and when 
dried over vitriol, retains 3H.,0. Ammonio-ferric tartrate, prepared 
by dissolving gelatinous ferric hydrate in acid ammonium tartrate, was 
found to be variable in composition. 

Ferrous citrate, CsH,0;Fe.H,O, was prepared in the same manner as 
the tartrate, citric acid being substituted for tartaric acid. Even when 
well washed, it becomes coloured on drying, unless extreme care is 
taken, and on exposure to sunlight, it acquires a reddish tint, and 
undergoes partial oxidation. Hot water dissolves a small proportion 
of ferrous citrate, but the salt is not deposited on cooling, and the addi- 
tion of alcohol scarcely renders the solution turbid. 

Ammonio-ferric citrate, 2(CsH,0;), Fe.O3, 2(NH;).—When ferrous 
citrate is treated with liquid ammonia, a solution is formed, which 
becomes rapidly dark on exposure to the air; and by evaporating this 
solution on flat dishes heated to 100°, greenish scales having the above 
composition are obtained. Ammonio-ferric citrate is insoluble in strong 
alcohol, but water dissolves it in all proportions. One part of the salt 
dissolved in two parts of water, yields a solution which is not syrupy. 

T. B. 


Researches on Sorbie Acid. Parr II. By E. Kacnet and 
R. Firr1g (Ann. Chem. Pharm., elxviii, 276—294). 


Tetrabromocaproic Acid; Sorbic Acid Tetrabromide.—The authors 
have slightly modified the process formerly given by Fittig and 
Barringer for the preparation of this compound. Sorbic acid is mixed 
with about ten times its weight of carbon sulphide, and the calculated 
quantity of bromine then added by degrees. Traces only of hydro- 
bromic acid are evolved, and the liquid remains clear, and on standing 
a day or two deposits large, well-formed crystals of the tetrabromide. 
These crystals are purified by recrystallisation from dilute alcohol. 

To gain some information as to the nature of the bye-products, of 
which, however, only small quantities are produced, the mother-liquors 
were evaporated to dryness, the residue dissolved in cold solution of 
sodium carbonate, and a concentrated solution of the same salt added. 
The sodium salt of the tetrabromide which was thus thrown down, 
was filtered off, and hydrochloric acid added to the filtrate. <A 
small, yellowish precipitate was thas obtained, and this distilled with 
water, gave a very small quantity of a volatile organic acid. The 
residue on cooling deposited needles of a compound which was at first 
believed to be sorbic acid, inasmuch as it had the appearance, as well 
as the melting point of that body. Analysis, however, showed that it 
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contained 41°65 per cent. of bromine, or very nearly the amount, 41°88, 
required by the formula of monobromosorbie acid, C;H,BrO,. The 
quantity of material was insufficient for its further examination. 

‘ The properties of the tetrabromide have already been described pretty 
ully. 

The sodium salt, C,H;Br,O,Na.2H,0, forms magnificent silvery 
scales. It is easily soluble in water and in alcohol, but quite insoluble 
in a concentrated solution of sodium carbonate. 

The potassium salt is very soluble and difficult to obtain pure. It 
is not precipitated by the addition of potassium carbonate to its solution. 

The ammonium salt separates in fine needles from the solution of 
the tetrabromide in excess of ammonia. 

The barium salt, (C;H;Br,O,),.Ba.1}H,0, may be formed by mixing 
barium chloride and the sodium salt. 

The calciwm salt, (C;H;Br,O,),Ca.7H,O, is obtained in a similar 
manner. It crystallises with great facility in fine large silvery scales. 
It is much less soluble in cold water than the barium salt, and 
makes its appearance even in somewhat dilute solutions. 

The zinc salt resembles the barium compound in appearance. 

Decomposition of the Salts by Heat—When boiled with water the 
salts undergo decomposition, regenerating the tetrabromide, which 
separates in the form of a liquid, becoming crystalline. A portion of 
the salt undergoes complete decomposition, and the hydrobromic acid 
liberated assists the separation of the tetrabromide, forming at the same 
time a corresponding quantity of bromide of sodium. 

When sodium hydrate or carbonate was added for the purpose of 
neutralising this hydrobromic acid as it was generated, resinous pro- 
ducts only were obtained. By substituting barium carbonate for 
the alkaline salt, a volatile highly irritating compound was produced, 
which with ammoniacal nitrate of silver gave a reddish precipitate, de- 
positing metallic silver on application of heat. The authors, therefore, 
believe this product of decomposition to have been acrolein, but for 
want of material have not been able to examine the reaction further. 
The residue contained only a small quantity of brown resinous matter, 
but no organic acid could be detected. 

Action of Hydrogen on the Tetrabromide——The action of sodium 
amalgam and water proceeds in two stages. The four atoms of bro- 
mine are first removed, sorbic acid being regenerated, and this, by the 
assumption of two atoms of hydrogen, is converted into hydrosorbic 
acid. Caproic acid is not formed. 

Sorbie Acid Dibromide (Dibromohydrosorbic Acid).—In the prepara- 
tion of the tetrabromide it was observed that the first two atoms of 
bromine are taken up more readily by the sorbic acid than the last. 
Proceeding in the manner already described, but employing two 
instead of four atoms of bromine, the dibromide, CsH,O0,Br., corre- 
sponding with hydrosorbic acid, was obtained. It forms small spark- 
ling scales, melting at 94°—95°; dissolves easily in ether, alcohol, 
carbon sulphide, and hot benzene; is also slightly soluble in hot 
water. 

Simultaneously with the crystallised dibromide is formed a quantity 
of an oily fluid substance which the authors have not yet studied, but 


ORGANIC CHEMISTRY. 45 


which they consider may possibly be a compound isomeric with the 
dibromide. 

Hydrosorbie Acid—In the former paper it was stated that hydro- 
sorbic acid melted with potassium hydrate gave butyric acid. Further 
experiments show that acetic acid is formed at the same time. 

The butyric acid gives a calcium salt which crystallises with one 
molecule of water, and the solution of which deposits nearly the whole 
of the salt on the application of heat. It is, therefore, normal butyric 
acid. 

Hydrosorbic acid, therefore, furnishes normal butyric acid and acetic 
acid when fused with potassium hydrate. The two isomeric com- 
pounds, ethylcrotonic and pyroterebic acids, suffer the same decom- 
position. Hydrosorbic acid is certainly different from the former, but 
it is possible that it may be identical with pyroterebic acid. The 
difference in boiling point and specific gravity may arise from incorrect 
observations. The authors purpose making a careful comparison of 
the two acids. 

Some experiments upon the action of fused potash on sorbic acid led 
to no definite result. 


Ww. A. F, 


Oxymethane-sulphonic Acid and Oxymethane - disulphonic 
Acid. By Max MuLLER (Deut. Chem. Ges. Ber., vi, 1031— 
1034). 


Arter adverting to the attempts of Theilkul and Schwarz to prepare 
the methylic homologue of isethionic acid, the author says that he 
found almost the theoretical amount of isethionic acid could be obtained 
when alcohol is saturated with sulphuric anhydride so as to form a 
liquid which fumes in the air. The product, diluted with water and 
boiled until the ethionic acid is decomposed, is first treated with lead 
carbonate to remove the excess of sulphuric acid, and the filtrate, after 
precipitation with hydrosulphuric acid, is neutralised with potassium 
carbonate and evaporated to dryness. The potassium isethionate thus 
obtained may be rendered absolutely pure by crystallisation from hot 
alcohol of 80—90 per cent. Methyl alcohol treated in a similar manner 
yields potassium oxymethane-disulphonate, but the oxymethane-mono- 
sulphonate may be readily prepared by slowly adding sulphuric anhy- 
dride to a mixture of methyl alcohol or methylsulphuric acid with a 
considerable excess of sulphuric acid, and subsequently treating the 
product in the manner above described. Both the free acid and its 
salts are very stable, remaining unchanged even after long boiling 
with water or with concentrated acids. The potassium salt forms large 
rhombic crystals which are tolerably soluble in water, but insoluble in 
alcohol. The ammonium compound forms small needles, and the 
barium salt small transparent plates. 

The potassium oxymethane-disulphonate, prepared from the product 
of the action of excess of sulphuric anhydride on methyl alcohol, is 
contaminated with a dark coloured impurity which may be removed by 
treatment with alcohol of 40 per cent. The residue, on being crystal- 
lised from boiling water, yields the pure potassium compound in tufts 
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of needles. The barium salt obtained by precipitating the potassium 
compound with barium chloride, crystallises in needles. Both the acid 
and its salts, like those of oxymethane-sulphonic acid, are very stable, 
and can be boiled with water or concentrated acids without undergoing 
decomposition. 


. =H; 
The author assigns the graphic formula to methyl- 
—O-—S0,0H 
—H, 
sulphuric acid and§ '—OH to oxymethanesulphonic acid; the 
—S0,0H 
—H 
oxymethanedisulphonic acid he believes to be (\=38 OH > its sta- 
—S0,0H 


bility being due to the direct union of the sulphur in the sulphur group 

with the carbon atom. He has also obtained indications of an acid, 
—H 

bisulphomethylsulphuric acid ye" corresponding with 

ethionic acid, which he intends to investigate further. 


C. KE. G. 


The Compounds of Chloral with Sulphuric Acid. 
By J. Grasowsk1i (Deut. Chem. Ges. Ber., vi, 1070—1072). 


THE compound, C,H 5Cl,;8;0,., formed by the action of sulphuric anhy- 
dride on chloral may likewise be obtained by washing the product of 
the action of sulphuric acid on chloral with cold water, and crystallising 
the residue from ether, the reaction being— 


5C,HCI1,0 + 380,H, aa H,0 = C,)H,C1,;830,¢. 


This compound may, with care, be crystallised from warm alcohol. 
It melts at 70°, undergoing decomposition at the same time. At 100° 
chloral distils over, leaving a residue of sulphuric acid and chloralide. 
Tt decomposes, by keeping, into sulphuric acid and insoluble chloral; 
with acetyl chloride it forms a new compound, CgHj2Cl,28;0;;, in small 
needles, which melt at 92°. The author has also obtained a compound 
C.H,,Cl,28,0,; by the action of fuming sulphuric acid on chloral, and 
likewise a crystalline compound, C,H;Cl;0;, melting at 129° by the 
treatment of dichloracetal with the fuming acid. 

C. E. G. 


A Polymeric Modification of Isobutyraldehyde. 
By G. A. Barspaauia (Deut. Chem. Ges. Ber., vi, 1064). 


Tue author finds that the action of bromine and iodine on isobutyr- 
aldehyde produces a polymeride, 3(CsH,0) = C,,.H4Os, identical with 
that previously described by him (ibid., v, 1052) as formed by the action 


ORGANIC CHEMISTRY. 47 


of chlorine on the aldehyde. It is readily prepared by passing a 
current of air charged with bromine vapour through the liquid. The 
polymeride crystallises in slender needles, melts at 60°, and is un- 
changed, even by long-continued exposure to a temperature of 200°. 
It reduces silver salts, and is not acted upon by dry chlorine, bromine, 
or iodine. Cyanogen does not cause the polymerisation of the 
aldehyde. 
C. E. G. 


Action of Ammonium Trisulphocarbonate and Sulphocarba- 
mate on Acetone and Aldehydes. By HE. Mutper (Ann. 
Chem. Pharm., elxviii, 228-—241). 


AcgTonINe is formed in small quantity only by the action of ammonia 
upon acetone. The base being unstable, it appeared not improbable 
that a better result would be obtained by acting with acetone on a salt 
of ammonia. 

With carbonate or oxalate of ammonia this is not the case, but the 
experiment is more successful when trisulphocarbonate of ammonia is 
is employed. Trisulphocarbonate of acetonine is then obtained. This 
body is very unstable, even at ordinary temperatures, evolving H.S 
and CS,. By treatment with hydrochloric acid, it yields acetonine 
hydrochloride, and with oxalic acid the oxalate. 

The author represents the constitution of acetonine by the following 
formula :— 

N—C—(CHs)- 
N—C—(CHs): 


Pd 
N—C—(CHs). 


By heating trisulphocarbonate of acetonine with ferric chloride, the 
sulphocyanide reaction is obtained. 

Sulphocarbamate of ammonium, NH,.CS.HS.NH;, mixed with 
acetone yields, after some days, a beautifully crystallised yellowish 
body, the analysis and reactions of which show that it is acetonine sul- 
phocarbamate. 

By the action of carbon bisulphide on aldehyde-ammonia, Liebig and 
Redtenbacher obtained a body which they considered as a kind of base, 
and named carbothialdine, C;Hi)N2S:. 

The author has prepared the same compound by bringing together 
aldehyde and sulphocarbamate of ammonia. He therefore considers 
carbothialdine as diethylidene-ammonium sulphocarbamate— 


CH.CH; 


yy, 
NH,—CS—S—N 
; \CH.C.H. 


Sulphocarbamate of ammonium and acrolein yield a similar com- 
pound, NH,.CS.SN (C3H,)2, or diallylidene-ammonium sulphocarbamate. 

In like manner valeral and benzoic aldehyde furnish corresponding 
compounds. 


i 


— 
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The product of the action of carbon oxysulphide on alcoholic ammo- 
nia is a colourless body, probably NH,.CS.HO.NHs. 

When ammonium sulphide is substituted for ammonia, a body, 
COS(NH,).S, is formed, which evolves H,S at ordinary temperatures, 
leaving the same compound. 

This ammonium oxysulphocarbamate behaves with benzoic aldehyde 
like sulphocarbamate, the resulting compound being NH2.CS.ON(C;Hg)>. 
Heated with alcohol, the filtrate deposits a colourless crystalline body, 
which is not hydrobenzamide. 

Ammonium carbamate gives with benzoic aldehyde a solid mass, 
NH,.CO.ON(C;H,)2, which, after heating with alcohol, yields crystals 
of hydrobenzamide. 

Acetone acts neither upon ammonium oxysulphocarbamate nor upon 
the carbamate. 

ww. s F 


Silver-Urea. By E. Mutprer 
(Deut. Chem. Ges. Ber., vi, 1019--1021). 


By acting with freshly precipitated silver oxide on an aqueous solution 
of urea, Liebig obtained a compound having the composition 2CH,N,O 
+ 3Ag,0. When a solution of silver nitrate and urea is precipitated 
with caustic soda, a gelatinous yellow precipitate is formed, having the 
composition CO(NHAg).. As Liebig did not make an ultimate 
analysis of his compound, but only determined silver and urea, it 
appears very probable that the two bodies are identical, indeed they con- 
tain almost the same per centage of silver. 
C. 8. 


Action of Ammonia on Bromacetyl-urea. By E. Mu.tper 
(Deut. Chem. Ges. Ber., vi, 1015—1018). 


In a previous communication (last vol., p. 382) it was shown that this 
reaction yields diglycollamic diuramide, together with another body, 
which appears to be triglycollamic triuramide. The latter is always 
formed in small quantity only, and differs from the diuramide by not 
yielding a platinum double salt, and not melting below 230°, whereas 
the diuramide melts at 195°—200°. 

C. S. 


Derivatives of Uric Acid. By E. Munpger 
(Deut. Chem. Ges. Ber., 1010—1015). 


On dissolving dialuric acid and urea in warm water, and filling with 
this solution a flask which is then well stoppered, urea dialurate crys- 
tallises out. It is sparingly soluble in water, and forms crystals 
grouped in stars. It is not oxidised in the air like free dialuric acid, 
its aqueous solution has an acid reaction, and gives a fine blue colour 
by adding ferric chloride and ammonia. The free acid and alloxantin 
give the same reaction. 

When a solution of alloxan and urea is evaporated in an exsiccator, 


waa. 
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alluranic acid, CsHsN,O,, is obtained, forming crystals which are grouped 
in stars, It is sparingly soluble in cold water, more freely in hot 
water, and has a slight acid reaction. It neither gives the reaction of 
alloxan, nor does it yield mycomelic acid with cold ammonia. Its 
aqueous solution is precipitated by basic lead acetate, mercuric nitrate, 
and baryta-water. The lead salt yields, on decomposing it with 
hydrogen sulphide and evaporating the filtrate, a crystalline body pos- 
sessing the properties of alloxanic acid. On adding silver nitrate and 
a little ammonia, silver alluranate, C;H,AgN,O;, crystallises out. 
Hydriodic acid converts alluranic acid into hydantoin. Its solution in 
ammonia or dilute alkalis when freshly prepared, gives with acids a 
precipitate of the acid, but no longer after standing. It is interesting 
for the physiologist that alloxan and urea cannot exist together in 
solution. 

By adding silver nitrate and a little ammonia to an aqueous solution 
of alloxan, a precipitate consisting apparently of C,Ag,N,O, is formed. 
Hydriodice acid reduces alloxan at the common temperature to allox- 
antin, but at 100° to dialurie acid. 

C. S$. 


Homologues of Oxaluric Acid. By W. H. Pike 
(Chemical News, xxviii, 173). 


WHEN one molecule of urea is fused with one molecule of succinic 
anhydride at a temperature of 120°—130°, an oily liquid which 
solidifies to a crystalline mass, is obtained. This was powdered, 
washed with alcohol, and crystallised from water, which deposited it in 
brilliant scales, consisting of an acid melting, with decomposition, 
at 203°—204°, and having the composition C;H,N,0,. The new sub- 
stance is moderately soluble in hot water or acetic acid, almost in- 
soluble in cold water or alcohol, and insoluble in ether, chloroform, or 
carbon disulphide. Sulphuric acid dissolves it, and the addition of 
water causes its precipitation in an unaltered state. With alkalis, or 
alkaline earths, it forms easily soluble salts, but the lead salt, and the 
silver salt, C;H;AgN.O,, form white crystalline precipitates nearly in- 
soluble in boiling water. 

The author proposes to call the new acid succino-carbamic acid, and 
represents it by the following formula— 


CH,—CO—NH—CO—NH, 


| 
CH,—COOH. 


CH,—CO—NH—CS—NH, 
Succino-sulphocarbamic acid, | was pre- 


CH.—COOH, 


pared and purified like the last-described body, sulphurea being sub- 

stituted for urea, and the fusion being conducted at about 150°. It 

forms a yellowish crystalline powder, which melts at 210°5°—211°, is 

insoluble in cold water, alcohol, and ether, and dissolves, rather less 

readily than succino-carbamic acid, in boiling water or acetic acid; 

sulphuric acid, however, dissolves it readily but. without alteration. 
VOL, XXVII. E 
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The alkaline salts of succino-sulphocarbamic acid are easily soluble, 
but the lead salt and silver salt form white precipitates which blacken 
when heated. 

The fusion of citraconic anhydride with urea gave rise to the libe- 
ration of carbonic anhydride and the formation of citraconamide; but 
when citraconic anhydride is fused with sulphurea, combination takes 
CO—NH—CS—NH,, 
place, and citraco-sulphocarbamic acid, CHK 

COOH 


is produced. It melts, with decomposition, at 222°—223°, and yields 
easily soluble salts with alkalis. Its lead salt and silver salt form 
white precipitates which, like the corresponding salts of succino- 
sulphocarbamic acid, become black on heating. 

When lactide is heated with urea, carbonic anhydride is evolved and 
a substance which is still under investigation, is formed. The same 
substance is produced when lactide is heated with sulphurea, carbon 
oxysulphide being evolved in this case. 

When succinic anhydride it heated with sulphocarbanilide, phenyl- 
sulphocarbimide and aniline are liberated, and the latter substance then 
reacts on the anhydride. 


The author intends to continue and to extend his researches. 
7. & 


On Ethyl and Diethyl-allylamine. By Aubert RINNE 
(Ann. Chem. Pharm., clxviii, 261—266). 


PiperIDINE has been proved by Cahours to be a secondary base. 
Whether it be amylene, the two affinities of which are saturated by 
the bivalent group NH, or ethyl-allylamine, or methylcrotonylamine, 
is open to question. The author has prepared ethyl-allylamine for the 
purpose of comparison. 

Allylamine was prepared from allyl sulphocarbimide by the action 
of sulphuric acid; it was mixed with ethyl iodide in a tube, which 
was sealed, and gently warmed. After the action had ended, the con- 
tents of the tube were distilled with potassium hydrate. Allylamine, 
ethyl-allylamine, and diethyl-allylamine came over. 

Ethyl-allylamine was separated by fractional distillation. It came 
over between 83°—85°. It is colourless, mixes with water, and has a 
strong ammoniacal smell. It is not identical with piperidine, as its 
boiling point is 22° lower. Its salts also are entirely different. Diethyl- 
allylamine boils between 100° and 103°. It dissolves in twenty times 
its bulk of water of 18°, and, when gently warmed, separates out, 
producing a milky turbidity like that exhibited under similar circum- 
stances by conine. It is isomeric with ethyl-piperidine, but has a 
boiling point 20° lower. W. R. 


Haloid Derivatives of Toluene. By E. Wrosievsky 
(Ann. Chem. Pharm., elxviii, 147—218). 


Meyer states that sodium has no action on a mixture of methyl iodide 
and the author’s liquid bromotoluene corresponding with oxybenzoic 
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acid, but the author finds that an action takes place, a hydrocarbon, 
which is probably isoxylene, being formed. 

Acetometabromoparatoluidine, C,H;Br™(CH;)NH(C.H;0), was ob- 
tained by gradually adding bromine to acetoparatoluidine in presence 
of water. When crystallised from spirit it forms beautiful needle- 
shaped crystals. It melts at 117°5°, and is easily soluble in alcohol, 
but slightly soluble in water. Alcoholic potash converts it into meta- 
bromoparatoluidine, a colourless liquid, which solidifies at +8°, boils at 
240°, has a specific gravity of 1°510 at 20°, and is easily soluble in 
alcohol. The same base was obtained by bromination of the corre- 
sponding toluidine. The nitrate crystallises from water in large, yellow, 
leafy plates, melting at 182°. The hydrochloride is slightly soluble in 
water, from which it separates in large, white, square prisms, melting 
at 221°, with partial decomposition. The acid owalate, C;H,BrN Hg. 
C,H,0,, crystallises in large white needles, which are slightly soluble in 
water. The acid sulphate, C;H;,BrNH,.H.SO, + H,0, is very soluble 
in water, from which it separates in large roseate needles. When the 
amido-group of the above base was replaced by hydrogen, according to 
the method of Griess, metabromotoluene, boiling at 181°—182°, and 
having a specific gravity of 1°4009 at 21°, was obtained. This bromo- 
toluene does not solidify at —20°, and when oxidised yields bromo- 
benzoic acid, identical with that obtained by the action of bromine on 
benzoic acid. Hence this bromotoluene belongs to the meta series. 
Metabromotoluene was also obtained by heating diazometabromotoluene 
sulphate with water— 


2C,H,BrN,.HSO, + 2H.0 a 2C,H,Br + 2N + 0, “++ 2H.S0,. 


Metabromopariodotoluene, Cg>H;I?Br™CH;.—When diazometabromo- 
toluene, prepared by the action of nitrous acid on bromotoluidine 
nitrate, is dissolved in nitric acid and treated with hydriodic acid, an 
oil separates, which, when purified, forms a colourless liquid bvilin 
at 265°. It is easily soluble in alcohol, and does not solidify at —14°. 
Whennitrated it yields nitropariodometabromotoluene, C§H,NO,1°Br™CHs, 
which separates from alcohol in needles, and melts at 118°. 

When toluidine is digested for 16 hours with an equivalent quantity 
of glacial acetic acid and afterwards distilled, the latter portion of the 
distillate consists principally of acetorthotoluidine and acetopara- 
toluidine, and by treating the first portion of this with soda, again 
digesting it with acetic acid, and repeating these operations, acetortho- 
toluidine was obtained in the pure state. 

Acetometabromorthotoluidine, C,H;Br™(CH;)NH,(C,H;0), was ob- 
tained by treating the last-named substance with bromine in presence 
of water. It crystallises in beautiful long needles, which melt at 157°, 
dissolve easily in alcohol, and with less facility in boiling water. The 
action of acetyl chloride on metabromotoluidine also yields this sub- 
stance. Alcoholic potash converts it into metabromorthotoluidine. This 
latter forms large octohedrons, melts at 57°, boils at 240°, and is easily 
soluble in alcohol, but not readily soluble in water. The hydrochloride 
crystallises from water in white prismatic crystals having a pearly 
lustre. Hydrochloric acid separates it from its solution, and it sub- 
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limes unchanged. The nitrate separates from water in long needles, 
and melts at 183°, at the same time undergoing decomposition. The 
sulphate, (C;H,BrNH;)..H,SO, + 13;H,0, is deposited from water in 
white pearly tablets. When the sulphate of the diazo-derivative of 
metabromorthotoluidine is heated with alcohol, metabromotoluene is 
obtained. 

Metabromorthiodotoluene, C;H,Br™T°, was obtained by treating meta- 
bromorthodiazotoluene with hydriodic acid. It forms a colourless 
liquid, smelling like bromotoluene, and boiling at 260°. Its specific 
gravity is 2°139 at 18°, and on treatment with nitric acid it yields 
nitrometabromorthiodotoluene, C;H;NO,Br™I°. This compound is easily 
soluble in alcohol, and forms fine prismatic crystals. When meta- 
bromorthodiazotoluene sulphate is boiled with water, metabromortho- 
eresol is formed as follows :— 


C,H,BrN,.HSO, + H,O = C;H,Br(HO) + N, + H,SO,. 


It forms beautiful needles, having a golden lustre, and is almost in- 
soluble in water, but more easily soluble in alcohol. It melts at 88°5°, 
and its aqueous solution is coloured greeu by iron chloride. Its potas- 
sium salt, C,;H;Br™(CH;)(KO)° + H,O, forms shining red scales. 

Sulpho-Derivatives of Metabromotoluene—When metabromotoluene 
is treated with fuming sulphuric acid, three sulpho-derivatives are 
formed, and when a solution of their barium salts is evaporated, a 
slightly soluble a-salt is first deposited, and, on further evaporation, 
two other salts, 8 andy. The a-barium salt forms small prismatic 
crystals. The a-potassium salt forms beautiful prismatic crystals, and 
yields salicylic acid on fusion with potash. Hence the a-acid is meta- 
bromotoluene-orthosulphonie acid. 

The @ barium salt, 2[(C;H.Br™SO,°),.Ba] + 3H,0, forms fine 
lustrous crystals.—The §-lead salt, [C;H,Br™(SO;)°],Pb + 3H,0, 
separates from water in fine large needles.—The -calcium salt, 
2{(C;H,Br™SO,°),Ca] + 5H,O, forms large rhomboidal leaflets. The 
8-potassium salt forms large shining leaflets, and yields salicylic 
acid on fusion with potash: consequently the @-acid is also a meta- 
bromotoluene-orthosulphonic acid, the two acids having the positions 
1:2:3 and 1:3: 6 respectively. The y-barium salt, 2[(C,H.Br™ 
SO;),Ba] + 5H,0, crystallises in needles, and the corresponding potas- 
sium salt yields, on fusion with potash, a small quantity of an acid 
which is not coloured by iron chloride, and consequently cannot be 
salicylic acid, but it may be either a paraoxybenzoic acid or oxybenzoic 
acid. 

B-Barium Nitrometabromotoluene-orthosulphonate, 


2[(C;H;NO,Br™S0O,°).Ba ] + 7H;0, 


was obtained by nitrating the 8-barium salt just described. It forms 
needle-shaped crystals, which are easily soluble in hot water. The lead 
salt, [C;H;Br™NO,.SO3],.Pb + 3H,0, forms prismatic crystals, easily 
soluble in waier. The calcium salt, 2[(C;H;Br™(NO,)SO,°).Ca] 
+ 9H,0, separates from alcohol in large prismatic crystals, which 
are easily soluble in water or alcohol. 
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Metabromotoluene yields two nitro-derivatives, one of which is solid, 
the other liquid. The solid compound, @-nitrometabromotoluene, 
crystallises in prismatic crystals, which melt at 55°. It boils at 267°, 
and is easily soluble in alcohol. The liquid compound, /3-nitrometa- 
bromotoluene, is a colourless liquid, smelling of bitter almond oil, and 
boiling at 269°. Its specific gravity is 1°612 at 20°. 

Orthobromotoluene and its Derivatives—Orthobromotoluene was ob- 
tained in a pure state by first converting Rosenstiehl’s orthotoluidine 
into the corresponding diazo-derivative of toluene, and afterwards con- 
verting this into the perbromide, which, when digested with alcohol, 
yields orthobromotoluene in the pure state. It boils at 182°, has a 
specific gravity of 1:401 at 18°, and remains fluid at —20°. Only 
resinous products were obtained on oxidising it, but with bromine it 
yields a dibromotoluene boiling at 240°. 

Orthobromometatoluidine was obtained by converting Beilstein and 
Kuhlberg’s metatoluidine into the aceto-derivative, and treating this 
as described in the early part of the present paper. It bvils at 240°, 
and its nitrate crystallises in red prismatic crystals. When it is con- 
verted into the perbromide of the corresponding azo-derivative, and 
heated with alcohol, a bromotoluene identical with that last described 
is formed. 

Parabromotoluene yields two nitro-derivatives, one of which is solid, 
the other liquid. The solid modification, «-parabromorthonitro-toluene, 
melts at 43°, and boils at 256°—257°. The liquid form, 8-parabromo- 
metanitro-toluene, remains fluid at —20°, boils at 255° to 256°, and has 
a specific gravity of 1-631 at 18°. Reduction with tin and hydrochloric 
acid yielded the corresponding bases. «-parabromortho-toluidine soli- 
difies at —-2°, and the B-parabromometa-toluidine form prismatic crystals 
melting at 67°. The nitrate of the former crystallises in beautiful 
crystals, having a pearly lustre, while that of the latter forms prismatic 
crystals. 

Parametadibromo-toluene 1: 3: 4 was obtained by brominating 
solid toluidine and digesting the perbromide of the diazo-derivative 
obtained from this, with alcohol. It has a specific gravity of 1812 at 
19°, boils at 238°—239°, and remains fluid at —20°. Nitric acid 
transforms it into a nitro-dibromotoluene which melts at 86°—87°, and 
separates from dilute alcohol in fine needles. Reduction by tin and 
hydrochloric acid transforms this compound into a dibromotoluidine 
which melts at 95°, and does not unite with acids. Fittig’s dibromo- 
toluene probably has the positions 1 : 2 : 4, and the author did not 
succeed in obtaining its nitro-derivative in the pure state. Orthometa- 
dibromotoluene, C;H3.Br™Br°.CHs, 1 : 2 : 5,? was obtained by bromi- 
nating metabromotoluene. It boils at 236°, has a specific gravity of 
18127 at 19°, and it remains liquid at —20°. Its nitro-derivative 
corresponds with that last described, but its amido-derivative melts at 
83°, and does not combine with acids. This dibromotoluene was 
also obtained by digesting the perbromide of the diazo-derivative 
of metabromorthotoluidine with alcohol. Orthometadibromotoluene 
1: 2: 3,? was obtained either by decomposing the perbromide of 
the diazo-derivative of orthobromometatoluidine with alcohol, or 
by brominating orthotoluidine and treating the dibromotoluidine 
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with alcohol and nitrous acid. It crystallises in long needles, melts 
at 42°5°, and boils at 239°. Its mnitro-derivative is easily soluble in 
alcohol, from which it separates in fine needles, melting at 59°. The 
dibromotoluidine, C;H;Br™Br°N Ha, referred to above as being formed 
by the bromination of orthotoluidine, forms fine pearly needles, easily 
soluble in alcohol and melting at 50°. Meta-metadibromotoluene, 1: 3: 5, 
was obtained from dibromo-paratoluidine by substituting H for NH). 
It separates from alcohol in long needles, which melt at 60°, and boil 
at 241°. Its nitro-derivative is easily soluble in alcohol, from which it 
separates in prismatic crystals, melting at 124°. When the sulphate of 
the azo-compound derived from this nitro-dibromotoluene is heated 
with water, no cresol is formed, but dibromotoluene 1 : 3 : 5 is repro- 
duced; when, however, hydriodic acid is used in place of water, 
dibromiodotoluene, C;H;Br.™I?, is formed, This compound crystallises 
in long needles, which melt at 86° and boil at 270°. The ortho-ortho- 
dibromotoluene, 1 : 2 : 6, was obtained by converting metatoluidine 
into a dibromo-derivative and replacing its NH, by H. It boils at 
246°, has a specific gravity of 1812, and does not solidify at — 20°. 
Its nitro-derivative separates from benzene in beautiful prismatic 
crystals, which melt at 79°. Aceto-dibromotoluidine,C;HsBr,NH(C,H;0), 
was obtained by adding bromine to acetometabromotoluidine in pre- 
sence of water. It crystallises from water in fine flat needles, melting 
at 154°. Alcoholic potash converts it into a-dibromotoluidine, which 
forms pearly crystals melting at 92°5°. It does not combine with 
acids, and alcoholic nitrous acid converts it into the last described 
dibromotoluene. 

Meta - metaparatribromotoluene, 1:3: 4:5. The solid meta- 
dibromoparatoluidine was first converted into the corresponding 
diazo-derivative, and this was afterwards converted into the perbro- 
mide, which on digestion with alcohol yielded the above-mentioned 
tribromotoluene. It forms a colourless liquid which boils at 260°, and 
remains fluid at — 20°. 

Ortho-ortho-tribromotolwene, —When an acid solution of metatoluidine 
hydrochloride is brominated, a tribromotoluidine, C;H,Br°,Br*NH,” is 
obtained. It is slightly soluble in alcohol, from which it crystallises in 
needles melting at 97°. When this base is decomposed by alcoholic 
nitrous acid, the above tribromotoluene is formed. It separates from 
benzene in long silky needles, is slightly soluble in alcohol, melts at 70° 
and boils at 290°. Its nitro-derivative forms leafy crystals, slightly 
soluble in alcohol, easily soluble in benzene, and melting at 215°. 

Acetometachlorotoluidine, Cg>H;Cl™.CHs3.NH?(C,H;0), was obtained 
by passing chlorine into acetoparatoluidine in presence of water, and 
crystallising the product from water. It forms fine large leafy crystals, 
which melt at 99°, and dissolve easily in alcohol but sparingly in water. 
Alcoholic potash converts it into a chlorotoluidine, C;HgCl™CH;NH.?. 
This compound boils at 222°, and has a specific gravity of 1°151 at 20°. 
The nitrate separates from water in large shining yellowish prisms, 
which melt at 189°; 100 parts of water dissolve 2°593 parts of it at 
19°. The hydrochloride is slightly soluble in water, from which it 
separates in large white quadrangular prisms, having a pearly lustre, 
and subliming above 210°. The acid oxalate, C;/H,ClL.NH,.C,H,O,, is 
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slightly soluble in water, and it crystallises in large needles. The acid 
sulphate, C;HsCl.NH,.H,SO,, dissolves readily in water and crystallises 
in large needles. This chlorotoluidine was also obtained by the action 
of chlorine ona solution of a toluidine salt. Metachlorotolwene, C;H,yCl™. 
CH;, was obtained by replacing the NH, of the last-described base by 
H. It boils at 156°, and yields metachlorobenzoic on oxidation. 
Isomeric derivatives of Parachlorotoluene.—The products of the nitra- 
tion of parachlorotoluene were separated by fractionation into two 
isomerides. a-chloronitrotoluene boils at 243°, has a specific gravity of 
1°307 at 18°, and remains fluid at —18°. (-chloronitrotoluene boils at 
253°, has a specific gravity of 1:3259 at 18°, and remains fluid at — 13”. 
These chloronitrotoluenes were converted into sulpho-acids, and the 
barium salts were prepared. The a-salt (C;H;CINO.SO;).Ba + 4H,O 
is slightly soluble in water, and crystallises in fine needles, while 
the 8-salt is very soluble in water. Liquid a-chlorotoluidine was ob- 
tained by the reduction of a-chloronitrotoluene. It forms a colourless 
liquid which boils at 238°, has a specific gravity of 1°1855 at 20°, and 
remains fluid at — 20°. Its hydrochloride, C;HsCl.NH,HCl + H,0, 
forms prismatic crystals easily soluble in water, and subliming like 
sal-ammoniac. The nitrate forms white prismatic crystals melting, 
with decomposition, at 179°. 100 parts of water dissolve 2°853 parts 
of it at 17. Solid B-chlorotoluidine was obtained by the reduction of 
f-chloronitrotoluene. This substance forms large white tables having - 
a pearly lustre. It melts at 83°, boils at 241°, and dissolves easily in 
alcohol, but with difficulty in water. The hydrochloride forms pearly 
elongated leaflets which sublime like sal-ammoniac, and are more 
soluble in water than the corresponding salt of the liquid «-chlorotolui- 
dine. The nitrate forms large white pearly tables melting, with 
decomposition, at 165°. 100 parts of water at 17° dissolve 5-014 parts. 
Isomeric Methylehlorophenetols from the above Chlorotoluidines.—The 
mixture of chloronitrotoluenes obtained by nitrating parachlorotoluene, 
was amidised, and the isomeric chlorotoluidines were separated by 
crystallising their hydrochlorides (the @-salt being as stated above, 
more soluble than the a-salt). Each base was then converted into the 
sulphate of its diazo-derivative, and on heating these with alcohol, no 
chlorotoluenes were obtained, but isomeric methylchlorophenetols : 


C,H,CIN2.HSO, + C.H,O — C;H,Cl(OC,H;) + N, + H.SO,. 


a-methylchlorophenetol forms an aromatic liquid almost insoluble in 
water but easily soluble in alcohol. It boils at 210°—220°, and has a 
specific gravity of 1:127 at 19°5. @-methylchlorophenetol has an odour 
hike that of its isomeride, boils at 210°—220°, and has a specific gravity 
of 1:131 at 18°. By heating the sulphates of the azo-derivatives just 
referred to, with hydriodic acid, two isomeric iodochlorotoluenes are 
obtained. C,;H,CIN.,HSO, + HI = H.SO,+ N.+C,;H,CIL. a-chlo- 
riodotoluene is a colourless liquid smelling like iodotoluene, boiling 
at 242°, and having a specific gravity of 1:716 at 17°. It is easily 
soluble in alcohol, insoluble in water, and it does not solidify at —14°. 
8-chloriodotoluene boils at 240°, has a specific gravity of 1°770 at 19°5°, 
and it solidifies at + 10°. 
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Nitro-dichlorotoluene was obtained by nitrating the dichlorotoluene 
roduced by the action of chlorine on toluene in the presence of 
iodine. It is a colourless liquid which boils with partial decomposition 
at 274°, solidifies when cooled to —14°, and possesses a specific gravity 
of 1°455 at 17°. Alcohol or ether dissolves it readily, and it possesses 
an odour resembling that of bitter almond oil.. Its reduction results in 
the formation of a dichlorotoluidine which crystallised from dilute 
alcohol in leafy crystals, melting at 88° and boiling at 259°. Acids do 
not combine with it. 
As dichlorotoluene yields only one amido-derivative, it follows that 
in the preparation of parachloroteluene no isomeride is formed. 


=. B. 


Bromotoluenes. By H. Hijsner and J. Post 
(Ann. Chem. Pharm., clxix, 1—69). 


Tuis elaborate paper contains the results of a research which the 
authors, in conjunction of some of their pupils, carried out with the 
object of examining the derivatives of the two isomeric bromotoluenes, 
which are formed simultaneously by the direct action of bromine on 
toluene. Some of the results have already been published separately 
(see this Journal, ix, 120, 1055; x, 696, 1005, 1094; xi, 886). 

(1.) Parabromotolwene.—This compound was obtained in a perfectly 
pure state by repeated crystallisation from alcohol, and pressing the 
crystals between paper. It forms splendid colourless crystals, melting 
at 28°—29°, solidifying again at 28°, and boiling at 185°2°. By oxida- 
tion it yields parabromobenzoic acid, melting at 245°. When it is 
dissolved in fuming sulphuric acid, either at a temperature not exceed- 
ing 80° or at 160°—180°, it yields two monosulphonic acids, which may 
be separated by recrystallising the barium salts; that of the a-acid 
being much more soluble than the 8-compound. 

a-Series. a-Parabromotoluene-sulphonic acid, CsH;Br(CH;)SO;H, is 
a very svuluble, crystalline laminated mass. 

a (C.H;Br(CH;)SO,;],Ba + 7H,O forms colourless, well-defined, 
long and compact rhombic needles. 

a [C.H;Br(CH;)SO;].Pb + 3H,0O is obtained from a concentrated 
solution in long needles, which, when re-crystallised from a dilute solu- 
tion, are converted into small, light yellow, compact rhombic plates. 

a Ls gg eae tate anal + 7H,0 erystallises in hard, four-sided 

ramids. 

a CsH;Br(CH;)SO,.NH, was obtained by treating the impure chlo- 
ride of the acid with solid ammonium carbonate, and then adding con- 
centrated ammonia. It dissolves sparingly in cold water, freely in 
alcohol, ether and hot water, and crystallises in long, soft, silky needles, 
melting at 151°—152°. 

a CsH,Br(NO,)(CH;)SO;H was produced by adding the anhydrous 
barium salt to warm fuming nitric acid ; it crystallises in small, pale- 
yellow, deliquescent needles, and forms very soluble salts. 


a [C,H,Br(NO,)(CH;)SO;],Ba + H,O0 separates by slow evapora- 
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tion in thin yellow needles, and from a concentrated solution in crys- 
tals resembling sal-ammoniac. 

a [C.H,Br(NO,)(CH;)SO;].Pb + 24$H,0 forms colourless, glisten- 
ing octohedrons; sometimes it was obtained in needles, which also 
contain water, but are more soluble in alcohol than the octohedrons. 

a [C.H.Br(NO,)(CH;)SO;|,Sr + 5H,O crystallises in thin, fan- 
shaped needles. 

a C.H,Br(NO,)(CH;)SO;Na forms long and very thin needles. 

a Parabromosulphobenzoic acid was prepared by boiling barium a- 
parabromotoluene-sulphonate with a chromic acid solution. On con- 
centrating the solution, C,H;Br(CO,H)SO;K + H,0 crystallises out in 
thin needles. 


a C,;H;Br { a } Ba + 4H,0 crystallises in thin, glistening plates ; 


“ CiHsBr { So; \ Cn nnd « Cle { so: } Pb + 2H,0 form small 
needles. 


B Series. -Parabromotoluencsulphonic acid is readily soluble in 
water and alcohol, sparingly in ether, and forms a crystalline laminated 
ey It is not converted into an isomeric modification by heating it to 
210°. 

B (C,5H;Br(CH;)SO;],.Ba + H.0 crystallises, when a dilute solution 
is slowly evaporated, in hard, compact plates, and from a concentrated 
solution in very thin and brilliant plates. If it be mixed with one of 
the isomeric salts, or with the calcium salt, it separates from a concen- 
trated solution as a white powder. 

ms [C.H;Br(CH;)SO;|.Pb + 3H:.O erystallises in silky, stellar 
needles. 

6 [C.H;Br(CH;)SO;],Ca + 4H,0 is a very soluble salt, and forms 
either thin, long rhombic needles, or compact plates. 

6 C;H;Br(CH;)SO,;Na + H,0 crystallises in thin, transparent, four- 
sided prisms. 

6 [C;H;Br(CH;)SO;],.Mg + 83H,O0(?) forms softy, silky tufts, and 
B [CsH;Br(CH;)SO3].Sr + H,0O thin plates. 

6B [C.H;Br(CH,)SO,;],Cu + 7H,O crystallises in large, pale-blue 
plates. 

6 C.H;Br(CH;)SO.Cl was obtained by the action of phosphorus 
pentachloride on the acid or its sodium salt. It crystallises from chlo- 
a in plates, melting at about 35°, and possessing a peculiar 
smell. 

B C.H;Br(CH;)SO..NH, crystallises from water in long, slender, 
glistening needles, melting at 166°—167°. 

8 C.H.Br(NO,)(CH;)SO.H is formed by adding dry 6 parabromo- 
toluenesulphonic acid to warm fuming nitric acid. It erystallises from 
ether in deliquescent scales, possessing a very bitter taste. 

a [C.H.Br(NO,)(CH;)SO;],Ba + 2H,0 crystallises in warty 
needles. 

_ B [C.H,Br(NO,)(CH;)SO;].Pb + 3H,O separates from a solution 
in ether-alcohol in thin, colourless needles. 

; B [C,H,Br(NO,)(CHs) S$O;],Cu + 6H,0 forms microscopic, four- 
sided green prisms. 
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p C.H,Br(NO,)(CH;)SO,Ag is a precipitate consisting of glistening 
scales. 

f [C.H,Br(NO,)(CH;)SO;],Sr + 7H;O dissolves freely in water 
and alcohol, and forms small yellow needles. The sodium salt is very 
soluble, and could not be obtained in distinct crystals. 

B Parabromosulphobenzoic acid, C,H;Br(SO;H)CO,H. When p- 
parabromotoluene-sulphonic acid is boiled with the chromic acid mix- 
ture, a large portion is completely destroyed, while another is slowly 
oxidised to the corresponding benzoic acid, which forms a deliquescent 
mass, and yields very soluble salts. The barium and calcium salts 
consist of microscopic plates. 

B Orthotoluenesulphonic acid is obtained by the action of water and 
sodium-amalgam on the 3 bromo-acid. Its salts are all very soluble. 

fB [C.Hy(CH)SO;].Pb + 4H.0 crystallises in needles. 

8 (| C.H.(CH;)SO;}2Ba + H,O and 6 C,;Hy(CH;)SO;K + H,0O form 
monoclinic plates, and the anhydrous sodium salt forms needles. The 
chloride of this acid is an oily liquid, and the amide, which is freely 
soluble in water, alcohol, and ether, crystallises in monoclinic prisms 
melting at 152°—153°. 

B Tolyl sulphydrate, C§H,(CH;)SH was prepared by treating the chlo- 
ride of the brominated acid with tin and hydrochloric acid, and acting 
on the bromotolyl sulphydrate thus formed with sodium-amalgam and 
alcohol. It forms soft, glistening plates, and is insoluble in water. 
8 [C.H,(CH;)S].Pb is a bright, brick-red precipitate, which readily 
absorbs oxygen, and becomes white. 


(2.) Orthobromotoluene.—To obtain a pure compound, the liquid 
portion, which was separated from the solid bromotoluene, was cooled 
down to —20°, and a few pieces of calcium chloride were added, on 
which soon some solid bromotoluene was deposited. The liquid was 
then twice cooled down to —21°, when a few more crystals separated 
out. After being further purified by fractional distillation, until it 
distilled at 183°2°, it was boiled for ten hours with a mixture of manga- 
nese dioxide, sulphuric acid, and glacial acetic acid, and the same 
operation repeated twice. Thus all the para-compound which was 
still present, was oxidised to parabromobenzoic acid, while a large por- 
tion of orthotoluene was completely destroyed and not oxidised to an 
acid, resembling in that respect other similar ortho-compounds. To 
remove every trace of parabromobenzoic acid, the liquid was first sub- 
mitted to fractional distillation, and then left in contact with pieces of 
sodium. 

Pure orthobromotoluene is a very refractive liquid, possessing an 
aromatic odour, and boiling at 181°—182°. When heated gently with 
Nordhausen sulphuric acid, it yields only one sulphonic acid, forming 
salts which are tolerably soluble, crystallise well, and lose their water 
of crystallisation only above 100°, and in most cases none over sulphuric 


acid. 

[C.H;Br(CH;)SO;],Ba + 2H,0 forms rhomboidal plates; the stron- 
tium salt is a very similar body. 

[C;H;Br(CH;)S0O,;],Ca + 2H,0 crystallises very slowly from a con- 


centrated solution, in compact, rhombic, six-sided plates. 
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[C,H;Br(CH;)SO;],.Pb + 2H,0 separates from a very concentrated 
solution in very thin small plates, and from a dilute in tufts of needle- 
shaped plates. : 

C,H;Br(CH;)SO;Na + 4$H,0 forms well-defined, brilliant, rhomboidal 

lates. 

C;H;Br(CH;)SO;K + 3H.0 crystallises in plates, or in short, thick, 
white needles. 

The copper salt is very soluble, and crystallises in very thin and light- 
coloured plates, while the zinc salt forms small glistening plates, and 
the magnesium salt small scales. 

C;H;Br(CH;)SO.Cl was prepared by treating the dry sodium salt 
with phosphorus pentachloride. It forms acrystalline mass, consisting 
of needle-shaped crystals, and possessing a pungent smell. It crystal- 
lises from ether in large plates, melting at 52°—53°. It is but slowly 
acted upon by caustic soda or boiling water, and dissolves sparingly in - 
concentrated sulphuric acid, and without change in fuming nitric acid. 
At 250° it begins to boil, and at 260° it is decomposed into charcoal, 
sulphur dioxide, and C,H;BrCl(CH;). When heated with water to 
200° for several days, it is reconverted into orthobromotoluene-sulpho- 
nic acid, no isomeric modification being formed. 

C;H;Br(CH;)SO,.NH; is sparingly soluble in cold water, more freely 
in boiling water, and very readily in alcohol and ether; it crystallises 
in long glistening needles, melting at 133°—134°, and boiling, with 
decomposition, at about 29u°. 

Orthobromotolyl sulphydrate, C;H;Br(CH;)SH, is formed by boiling 
the chloride with tin and hydrochloric acid. It is a refractive limpid 
liquid, having a peculiar smell, and boiling with decomposition, bgt 
volatilising with steam. The lead salt is a bright yellow precipitate. 
On heating the sulphydrate with dilute nitric acid, or acting on the 
sodium salt with alcoholic iodine, the disulphide, (C;H;Br(CHs;)8)», is 
formed, crystallising from alcohol in small needles, and from a mixture 
of xylene and alcohol in Jong needles, melting at 56°—58°. 

Orthobromonitrotoluenesulphonie acid is a deliquescent mass, readily 
soluble in alcohol and ether. The free acid, as well as its salts, has a 
very bitter taste. The following four salts crystallise from water in 
microscopic but well defined crystals :— 


[C.H.Br(NO,)(CH;)SO,].Ba + 2H,0, 
[C.H.Br(NO,)(CH,)SO,]Pb + 2H,0, 
[ C.H»Br(NO,)(CH;)S0, ]sCa, 
[ C.H,Br(NO,)(CH,)SO,]K. 


_ C.H.Br(NO,)SO,Na + H.,O crystallises in tufts of long needles, and 
18 less soluble in water than the preceding salts. 
Orthobromosulphobenzoie acid, C;H;Br(SO;H)CO,H, was prepared 
by oxidising the barium salt of the corresponding toluenesulphonic 
acid with chromic acid solution. 
C.H;Br(CO.H)SO,K + 3H.0O crystallises from water in thin plates 
resembling naphthalene. 
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CyH.Br s0;} Ba + 2H,0 separates, on adding alcohol to the con- 


centrated solution, in tufts of glistening and very thin needles. 

CAHSBr 4 So! Pb + 2H,0 forms small, white, glistening needles; 
the calcium salt is very soluble, and forms long silky needles. . 
| Metatoluenesulphonic acid was obtained by the action of sodium ~ 
amalgam on a solution of barium orthobromotoluene sulphonate. 4 

[CsH,(CH;)SO;],Ba + 2H,O is very soluble in water and alcohol, 
and forms a crystalline powder. 4 

[C.H,(CH;)SO;],Pb + 2H.0 crystaliises from a concentrated aqueous 

solution in thin plates grouped in rosettes, and from absolute alcohol 
in long needles. 
[C,H,(CH;)SO;],Ca is very soluble in water. On heating a con- |~ 
centrated alcoholic solution, the salt separates in small glistening 
plates, which redissolve on cooling. " 
C;H,(CH;)SO;Na + 3H,0 is very soluble in water, and crystallises 


from absolute alcohol in large shining plates. 
C.H,(CH;)SO;K + 3H,0 is a similar compound, crystallising from 
alcohol in plates resembling naphthalene. q 
Metatoluenesulphonic chloride, CsHy(CH;)SO,Cl, is a limpid _pale- 
yellow liquid, having a penetrating smell. It does not solidify at 
* —10°, and is not decomposed by water even at 130°. Ammonia con- ~ 
verts it into C,H,(CH;)SO..NHz2, crystallising from water at 40°in 
large plates, and at 20° in thin needles, melting at 90°—91°. . 
Metatolyl sulphydrate, C;H4(CH;)SH, is formed by acting with tin 
| 
| 


and hydrochloric acid on the chloride, It is a heavy refractive liquid, ~ 
having a powerful smell, and attacking the skin. Boiling dilute nitric 
acid converts it into the disulphide, (C;H,(CH;)8)., an oily liquid, boil- 
ing at about 150°. 

Crystallised bromotoluene, being a para-compound, can yield only 
two sulphonic acids, and both have been here described. Of these, 
the 8-compound, formed by replacing the bromine with hydrogen, 
and treating the resulting toluene with sulphuric acid, is converted 
by fusion with potash into salicylic acid. The two sulphonic acids 
derived from the solid bromotoluene have, therefore, the following 
constitution :— 


Parabromotoluenesulphonic Acid. 


= 


Br 


The liquid bromotoluene is most probably an ortho-compound, ~ 
because bromine acts on the aromatic hydrocarbons in a similar way — 


_— oo i. =_ 
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to that of sulphuric acid and nitric acid, which latter always produce 
simultaneously a para-compound and an ortho-compound. By re- 
placing the bromine in the sulphonic acid with hydrogen, metatoluene- 
sulphonic acid is produced, and therefore the constitution of ortho- 
promotoluene-sulphonic acid is expressed by one of the two following 
formules :— 


CH; 


In the last part of the paper Huebner discusses the relations existing 
between the composition of salts and their water of crystallisation, and 
points out that all the acids derived from orthobromotoluene form with 
the dyad metals, salts, most of which contain two molecules of water, 
whilst those of the alkali-metals contain generally half a molecule. 
The conclusion consists of a discussion on molecular compounds and 
quantivalence. 


C. S. 


Action of Potash on the Monochlorophenol boiling at 218°. 
By A. Fausr (Deut. Chem. Ges. Ber., vi, 1022—1023). 


Tus reaction, according to Petersen and Baehr-Predari, yields hydro- 
quinone. This the author cannot confirm; he obtained only resorcin 
and consequently this monochlorophenol, as well as paraphenolsulphonic 
acid and the non-volatile nitrophenol, belong to the 1, 4 series. 


C. S. 


Researches on the Isomeric Cresols and their Occurrence in 
Coal-tar. By M.S. Sournworrn (Ann. Chem. Pharm., elxviii, 
267—276). 


From the ease with which thymol is converted by oxidation into a 
quinone, it was thought probable that the cresol which is obtained from 
that body by removal of propylene, would, under similar treatment, 
furnish the unknown toluquinone. Experiment, however, did not con- 
firm this idea. But although toluquinone has not been obtained, certain 
substitution-derivatives of it are known. Borgmann has prepared tri- 
chloro-toluquinone by acting with hydrochloric acid and potassium 
chlorate upon the cresol from coal-tar. This cresol, however, is un- 
doubtedly a mixture of at least two isomeric compounds, and the expe- 
nments of Borgmann give no clue as to which of the three cresols is 
the parent of this trichlorinated derivative. 

The author’s experiments were undertaken partly in order to clear 
up this point, and partly to gain further knowledge of the chemical 
ronstitution and properties of these bodies. 

Metacresol.—This is the cresol from thymol. By treating it with 
hydrochloric acid and potassium chlorate, the author obtained dichloro- 
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tolumetaquinone, but by protracted action of the reagents, he did not 
succeed in getting a body containing a larger proportion of chlorine. 
This compound crystallises from alcohol in yellow, transparent tables, 
which become brown on exposure to light. It is slightly soluble in 
water, but dissolves in alcohol and ether. It may be sublimed, but at 
the same time undergoes partial decomposition. Solution of sulphurous 
acid converts it very readily into the corresponding hydroquinone, 
C.HCl,.CH3.(OH)., a colourless body, which, when crystallised from 
water, retains water of crystallisation, probably 2H,O. It melts between 
167° and 169°, and may be sublimed without decomposition. By treat- 
ment with acetyl chioride it furnishes an acetyl derivative which crys- 
tallises from alcohol in small clustering needles melting between 122° 
and 124°, 

Dichlorotolumetaquinone acted upon by sodium amalgam did not 
yield toluhydroquinone. 

Paracresol.—This compound, subjected to the action of hydrochloric 
acid and potassium chlorate, gave dark-coloured uncrystallisable pro- 
ducts, from which no definite result could be obtained, and which, in 
the opinion of the author, contain no chlorinated quinone. 

Orthocresol.—A fraction, boiling at about 190°, was employed. This 
undoubtedly contained a little paracresol, but, as just stated, the para- 
modification furnishes no quinone, and therefore any body of that 
nature produced must be an ortho-derivative. 

Treatment with hydrochloric acid and potassium chlorate resulted in 
this case in the formation of a yellow body crystallising in shining 
transparent laming, which proved to be a mixture of di- and trichloro- 
toluorthoquinone. Borgmann obtained precisely the same result in 
operating upon the cresol from coal-tar. 

When this mixture of chloroquinone was reduced by sulphurous 
acid, a mixture of the corresponding di- and trichlorohydroquinones 
was formed, and by distillation with water, their separation was effected 
without difficulty, the former being easily volatilised in vapour of water, 
the latter remaining in the residue. 

Dichlorotoluorthohydroquinone, C6HCI,.CH;.(0H)2, melts at 119°— 
121°, sublimes easily, and crystallises from hot water in feathery 
needles. 

Trichlorotoluorthohydroquinone crystallises from the solution left 
after distillation in long needle-shaped crystals. It melts at 211°— 
212°. This was the melting point found by Borgmann for his trichlo- 
rotoluhydroquinone obtained from coal-tar cresol, which also agrees 
with this compound in the rest of its properties. 

It would, therefore, appear that the two compounds are identical, 


and hence that orthocresol is a constituent of the cresol from coal-tar. 
W. A. T. 


Pentabromoresorecin and Pentabromorcin. By C. LinsperMann 
and A. DirrLeR (Ann. Chem. Pharm., clxix, 252—269). 


A CONSIDERABLE portion of this paper is occupied with a detailed account 
of experiments on bromoresorcin, the results of which have been already 
published (Deut, Chem. Ges. Ber., v,1100,and this Journal [2], xi, p. 502), 
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stating, in addition, that all their attempts to convert the tribromoresor- 
quinone into tribromoresorcin or pentabromoresorcin have been unsuc- 
cessful. Pentabromorcin undergoes a decomposition similar to that of 
the resorcin compound, both when treated with a solution of silver 
nitrate and when submitted to the action of heat; in the latter case, 
however, the reaction is more difficult of control than with the resorcin 
derivative, the molecule of bromine liberated attacking the tribromor- 
ciquinone. This new substance crystallises from chloroform in minute 
needles of a bright yellow colour. Pentachlororesorcin, when heated, 
sublimes unchanged. 


C. E. G. 


Synthesis of Anthracene and Dimethylanthracene. 
By W. A. van Dorp (Ann. Chem. Pharm., clxix, 207—220). 


Wuen xylyl chloride, prepared by the method of Lauth and Grimanx 
(Ann. Chem. Pharm., exlv, 115), is heated to 210° with twice its volume 
of water for twelve hours, a thick oily liquid of aromatic odour is 
obtained. This, when submitted to fractional distillation, may be 
separated into a yellow volatile oil, and dimethylanthracene which 
passes over as a semisolid mass towards the close of the operation ; the 
proportion of the latter is but small, and considerable loss is experienced 
in purifying it, from the repeated pressings, sublimations in a current 
of carbonic anhydride, and crystallisations from glacial acetic acid, 
necessary for that purpose. It forms large glistening scales, very 
similar to anthracene in appearance, which melt about 200°. By 
oxidation with chromic anhydride in a glacial acetic acid solution, it 
forms two quinones, one of which is readily soluble in glacial acetic 
acid, melts at 153°, and sublimes in thin scales; the other is soluble 
with difficulty in the acid, and sublimes at a high temperature in yellow 
needles; these quinones do not yield compounds analogous to alizarin. 
The oil previously mentioned gives more dimethylanthracene by re-- 
peated fractional distillation, but could not itself be obtained in the pure 
state; it is probably, however, zylyl-zylene, 


— 
CisHis — CH OH,—CH,—(CH;)» 


as, when passed through a red-hot tube filled with pumice, it splits up 
into dimethylanthracene and hydrogen, in the same manner that the 
hydrocarbon benzylbenzene, C,,Hi;, obtained by the action of water on 
benzyl chloride yields anthracene. 

Dibromodimethylanthracene, C\,H,Br., is prepared by adding a solution 
of bromine in carbon sulphide to one of dimethylanthracene in the same 
solvent; on evaporation, a yellow crystalline mass is left, which is 
easily soluble in benzol, ether, and absolute alcohol. It is best recrys- 
tallised from glacial acetic acid, when it forms yellow needles melting 
at 154°. These are decomposed by red-hot lime with formation of 
dimethylanthracene. 

The second and third sections of this paper, “ The Action of Water at 
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200° on Benzyl Chloride,” and “The Behaviour of Benzyltoluene at a 
Red-heat,” have been already noticed (last volume, p. 500). 
The author concludes by observing that the formula of anthracene, 
C;H.—CH 
| ||, is inadmissible, as it cannot be derived from benzyltoluene, 
C,H,—CH 
C.H;—CH,—C,H,—CHs, by the elimination of H,; the formula, 


Hy | DOH, is, however, compatible with that of benzyltoluene | 
CH 


just given, namely, O8K on ‘on, The methods employed for the 
synthesis of anthracene and dimethylanthracene point out the way by | 


which the higher homologues of anthracene may possibly be obtained. 
C. E. G. 


Chlorination and Iodination of Anthracene. By T. Botas 
(Chemical News, xxviii, 167). 


WHEN anthracene was digested for some days with antimony penta- 
chloride, a current of chlorine being at the same time passed into the 
mixture, the greater part of the anthracene was carbonised, but on 
subjecting the product to distillation it was found to yield a crystalline 
sublimate. A portion of this sublimate dissolved in hot benzene, from 
which it separated in crystalline crusts which melted at 236°, 247°, 
and 252° after one, two, and three crystallisations. That portion of 
the sublimate which was insoluble in benzene yielded, on sublimation, 
beautiful needles, which melted above 330°, and contained an amount 
of chlorine nearly corresponding with that required by the formula, 
C,,Cl,Hy. It is, however, probable that this substance is either derived 
from some impurity in the anthracene employed, or from a hydrocarbon 
formed by the polymerisation of anthracene, and that the true hexa- 
chloranthracene is to be found in the portion soluble in benzene. 

When anthracene is fused with iodine, hydriodic acid is evolved 
even if the temperature does not rise above 155°, and the greater part 
of the anthracene is carbonised, but a small portion of matter soluble 
in benzene or acetic acid is produced. When a solution of iodine in 
phenol is boiled with anthracene, hydriodic acid is evolved. 

By moderating the violence of the above reactions, and assisting 
the action of iodine with an oxidising agent, the author hopes to obtain 
more definite results. . 

T. B. 


The Action of Pyromellitic Acid on «-Naphthol. 
By J. GraBpowski (Deut. Chem. Ges. Ber., vi, 1065—1069). 


Or the numerous compounds which may be produced by the action of 

romellitic acid on a-naphthol, the most important, from its analogy 
with the phthalic acid and carbonic acid compounds, is pyromellitein- 
tetra-a-naphtholanhydride, 


C,.H.(COOH), + 4C,,.H,OH = 6H,O = CoH 50s. 
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This is formed when one molecule of pyromellitic acid is heated 
with four molecules of «-naphthol in an oil-bath to 300°. The product, 
after being exhausted with boiling acetone and purified by fractional 
crystallisation from phenol, yields microscopic crystals, which have the 
composition C5>H2.0, + CsH;OH, and lose their phenol when heated to 
260°. From the mother-liquors the compounds a- and 8-pyromellitein- 
tetra-a-naphtholhemianhydride are obtained, the first, 2C5>H»,0;,C,H;0H, 
in thin plates, the second in very slender needles: they lose their 
phenol when dried at 260°, and are reduced to C5oH.,O;. In the acetone 
solution the compound y-pyromellitein-tetra-a-naphtholhemianhydride is 
found. It melts at 265°, and when dried at 150° has the composition 
C5H2,0;. On heating one molecule of pyromellitic acid with three of 
a-naphthol to 250° as long as water escapes, and removing the excess 
of naphthol by distillation in a current of aqueous vapour, a brownish- 
black mass is left. This, when purified by repeated solution in potash, 
precipitation by acid, and solution in ether, forms a brown powder, 
tri-a-naphtholpyromelliteic acid, which has the composition CyH2,Os, 
and is readily soluble in alcohol, ether, and acetone. It dissolves in 
alkalis with a deep green colour. 

Tri-a-naphtholhemianuhydropyromelliteic acid, CyH»O0;, is produced, 
together with the last mentioned compound, when a mixture of one 
molecule of pyromellitic acid and three of a-naphthol is heated to 
280°—300°. It is a yellowish brown powder, soluble with difficulty in 
cold alcohol or ether. It yields a fine blue solution with alkalis. 

C. E. G. 


Carvol and Carvacrol, By A. Kexuiiiand E. FLeiscner 
(Deut. Chem. Ges. Ber., vi, 1087). 


CarvoL is obtainable from oil of carraway (Carum carvi) by fractional 
distillation, and boils at 224°5° to 225°. It can, however, be more readily 
obtained pure by converting it into the crystalline sulphuretted hydro- 
gen compound discovered by Varrentrapp, and decomposing this by 
potash, care being taken to allow the alcoholic potash to act for a 
short time only, and at the ordinary temperature. 

On treating it with crystallised orthophosphoric acid, much heat is 
evolved, and the carvol becomes converted into its isomeride, carvacrol 
(which, as shown in a former paper, is identical with campho-cresol or 
oxycymene, derived from cymene-sulphonic acid). So great, indeed, 
is the heat evolved during this intramolecular interchange (molecu- 
lare Umlagerwng) that the action becomes explosive unless the carvol 
18 diluted with carvene. For this purpose the crude oil of carraway 
can be used; 5 parts of acid to 50 of carvol suffice. The result- 
ing carvacrol is obtained pure by solution in potash, precipitation 
by an acid, and distillation. It boils at 232°—232°5° (236°5° to 237° 
when the whole mercury column is in the vapour). 

Phosphorus trisulphide converts carvacrol almost wholly into 
cymene. The pentasulphide also forms thiocymene. The same results 
are obtained with carvol, only little or no cymene is thus obtained with 
the pentasulphide. Both cymenes give on oxidation ordinary toluic 
acid (melting point 175°—176°) and terephthalic acid. The thiocy- 
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mene in each case appears to be identical with that from camphor, 
giving the same characteristic metallic compounds, the crystalline 
mercury salt melting at 108°5°—109° in each case. Hence oxycymene 
(carvacrol) is isomeric with thymol, these two bodies representing the 
only two theoretically possible modifications of hydroxylated cymene 
(this hydrocarbon being 1:4 propyl methyl-benzene). Just as thymol 
gives propylene and y-cresol when treated with phosphoric anhydride, 
so carvacrol yields propylene (yielding a bromide which distils perfectly 
at 142°) and a cresol not yet investigated. Similarly thymol gives 
thymotic acid, melting at 120°, on treatment with sodium and carbon 
dioxide. Carvacrol gives by the same process carvacrolic acid, melting 
C;H; 
at 133°—134°. Both acids are indicated by the formula C,H, 4 
CO.OH 


and give (like salicylic acid and all acids prepared synthetically by 
Kolbe’s reaction) a blue coloration with ferric chloride. The action of 
oxidising agents on carvol and carvacrol has not as yet given any 
definite results, excepting the production of oxalic acid. When car- 
vacrol is fused with caustic potash, two acids are produced resembling 
those obtained by acting in the same way on the sulphotoluic acid 
corresponding with thiocymene. Possibly these are oxytoluic and 
oxyterephthalic acids. 

Phosphorus pentachloride acts on carvacrol as on all phenols, a 
chlorocymene being formed, together with a solid crystalline tertiary 
phosphoro-cymene ether, volatile with partial decomposition. The 
chlorocymene boiled at 214°, and gave by oxidation monochlorotoluic 
acid melting at 184°—186°. Researches on these and the corresponding 
bromo-derivatives are contemplated, so as to throw light on the positions 
of the hydroxyl group in the two isomerides, thymol and carvacrol 
respectively. 

The sulpho-acid of carvacrol is solid and crystalline, and gives 
crystalline salts when oxidised by manganese dioxide or potassium 
dichromate and dilute sulphuric acid. Considerable quantities of 
thymoil are produced, identical with that obtained from thymol, melting 
at 46°, giving a hydroquinone melting at 139°—140°, and so on. The 
identity of the quinone thus obtained from each of the two isomerides 
necessarily follows from the ascription of the formule— 


CH; CH; 

| | 
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to the two isomerides: and it also follows that the 1:3 position cannot 
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be that occupied by the hydroxyls in a hydroquinone or the oxygen 
in quinone (the 1:4 position of the hydrocarbon radicals in cymene 
being granted, 7.e., toluic and terephthalic acids being taken as 1: 4 
benzene derivatives). A quinone must therefore be either a 1:2 ora 
1:4 derivative, and the latter alternative is excluded if it be assumed, 
as is usual, that resorcin is a 1 : 4 derivative. 

Attempts to convert thymol into its isomeride, carvacrol, or vice 
versd, are contemplated. ‘These may probably be realised by means of 
carvol, which have not impossibly an intermediate formula analogous 


to that of ethylene oxide. 
C. R. A. W. 


Note by Abstractor.—It would be of great interest to determine the 
“heat of combustion” of the three isomerides, carvol, carvacrol, and 
thymol. The evolution of heat during the transformation of carvol 
into its isomeride of higher boiling point, carvacrol, would indicate 
that the heat of combustion of the latter is less than that of the former, 
just as the heat of combustion of hesperidene boiling at 178° is pro- 
bably less than that of the terpene of nutmeg-oil boiling at 163° (this 
Journal [2], xi, 694). Favre and Silbermann have shown that acids of 
the acetic series develop less heat on combustion than their respective 
isomerides of the compound-ether series, these latter boiling at 70° to 
90° lower than the former; also, that the higher members of the 
olefine family (possessing higher boiling points) have smaller heats of 
combustion than the lower members of that family, so that it is not 
impossibly a general rule that: of a series of isomerides, that one has the 
highest boiling point which has the least heat of combustion, i.e., which 
possesses the least of what is often called “potential energy,” but 
which may perhaps be more conveniently termed intrinsic chemical 
energy; or, in other words, the formation of an isomeride of higher 
boiling point from its constituent elements is attended with the evolu- 
tion of more heat during combination, 7.e., there is greater “ affinity ” 
between its constituent elements than is the case with an isomeride of 
lower boiling point. 

As pointed out (loc. cit.),* this result is not the same as that which 
might be expected from Thomsen’s recent investigations, nor is it in 
accordance with the relative degrees of stability of the dibromides of 
certain terpenes when heated. On the other hand, Favre and Silber- 
mann’s experiments lead to the conclusion that, in the case of certain 
terpenes, the higher the boiling point the greater the heat of combus- 
tion. From the abstractor’s results, however, together with the recent 
ones of Riban, it appears probable that the substances examined by 
Favre and Silbermann were not pure terpenes, but contained vymene. 


C. R. A. W. 


* In the paper referred to (this Journal, 1873, p. 694), by an unfortunate 
erratum the sense is wholly inverted. On line 7, for “a result quite in harmony 
with Julius Thomsen’s results,” read “a result not quite in harmony with Julius 
Thomsen’s results.” 
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New Method of Forming Orthotoluic Acid. By Rupo.pu 
Fittig and WittiamM Ramsay (Ann. Chem. Pharm., elxviii, 


202—253). 


Tuat salicylic acid belongs to the “ortho” group has been indirectly 
proved by V. Meyer; for the ordinary bromo- and sulpho-benzoic acids 
may be resolved, on the one hand into oxybenzoic acid, and on the 
other, into isophthalic acid. As all attempts to derive phthalic acid 
from salicylic acid were fruitless, the indirect proof furnished by 
Meyer has been questioned. It was with the view of confirming the 
indirect proof of Meyer, and of connecting salicylic and phthalic acids 
directly with each other, that the authors undertook their investi- 
gation. 

By the action of sulphuric acid on toluene, two different toluene- 
sulphonic acids were formed ; one, which exists in larger quantity is 
undoubtedly “‘ para- ;”’ the other has been termed by Anna Wolkow 
metatoluene sulphonic acid. This so-called meta-acid, when treated 
with fused potassium hydrate, has been converted first into a cresol, 
and finally into salicylic acid. Could it be converted into a toluic 
acid, and oxidised, the position of the lateral groups in salicylic acid 
would be determined. 

The two acids were separated as much as possible by crystallisation 
of their potassium salts from water. The more soluble of these, pre- 
sumably ortho, was distilled with potassium cyanide, and the cyano- 
toluene produced was oxidised to toluic acid. As a mixture of two 
salts was employed, two toluic acids were obtained. These were sepa- 
rated by crystallisation of their calcium salts from alcohol of 0°83 
sp. gr., after most of the para-salt had been removed by crystallisation 
from water, in which it is less soluble than the ortho-salt. The 
calcium orthotoluate crystallises from alcohol in feathery tufts. The 
acid melts at 102°. A nitrotoluic acid melting at 145° was formed by 
treatment with concentrated nitric acid. The sole products of oxida- 
tion of orthotoluic acid were carbonic anhydride and water. Before, how- 
ever, concluding that metatoluic acid was not present, it was necessary to 
oxidise the residue ; if it were there, isophthalic acid would be found 
as one of the products of oxidation. But no trace of this acid was 
actually found, terephthalic acid alone separating out on oxidation with 
potassium dichromate and sulphuric acid. As the three toluic acids 
correspond with the three phthalic acids, these results afford direct 
proof that the lateral groups in salicylic acid occupy the relative 
positions 1 : 2. 

Nitroparatoluic acid was also prepared. It melts at 188°—189°, 
and is deposited from alcohol in monoclinic crystals. The barium 
salt crystallises with four molecules of water. It appears to be pecu- 
liar to ortho-compounds, or at least to many of them, that they can 
be distilled with water vapour. Salicylic and phthalic acids and ortho- 
nitrophenol are all volatile, whereas the corresponding meta- and 
para-compounds cannot be distilled. This may prove a convenient 
means of separating ortho- from meta-compounds. +2 

W. R&R. 
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Metatoluic Acid. By Cari Boérrincer and Wi.ttiam Ramsay 
(Ann. Chem. Pharm., elxviii, 253—261). 


Tue descriptions of metatoluic acid, by Ahrens, Tawildarow, Wurtz, 
and von Richter, differ widely from each other. Could CO, be with- 
drawn from uvitic acid, a toluic acid would be obtained, the position 
of whose lateral chains would admit of no doubt, for uvitic acid is 
derived from mesitylene. Bottinger heated calcium uvitate mixed with 
half its weight of calcium hydrate for 8—10 hours, in a bath of molten 
lead, whereby a toluic acid was obtained, which after sublimation fused 
between 109°—110°, and confirmed the observations of von Richter. 
The barium salt, after drying in the air, was found to crystallise with 
73 molecules of water. On oxidation it yielded isophthalic acid almost 
quantitatively. 

Ramsay treated xylene with bromine, to form bromoxylene, and 
oxidised it with potassium dichromate and sulphuric acid. The 
greatest difficulty was experienced in decomposing the insoluble 
chromium compound which resulted, but by repeated alternate boiling 
with hydrochloric acid and potassium carbonate, the salt was decom- 
posed. The mixture of acids was separated as far as possible by 
crystallisation of the calcium salt. The less soluble of these salts, 
which crystallised in long needles, gave an acid fusing between 205° 
and 207°. It was treated with sodium-amalgam to remove the bromine, 
and the residue was acidified and distilled with water-vapour. From 
the metatoluic acid which came over, the calcium and barium salts were 
made ; the former resembles calcium benzoate very closely in appearance 
and crystallises with three molecules of water ; the latter crystallises in 
small, glittering scales, and contains two molecules of water. The acid 
from these salts fused at 91°—92°, corresponding with the observations 
of Ahrens. It was found, however, that, on crystallisation from alcohol, 
a mixture of well formed monoclinic crystals and warty clusters was 
deposited, which could easily be separated mechanically. The former 
melted at 106°, the latter at 176°, showing that a mixture of meta- and 
para-toluic acids had been the means of leading Ahrens to false con- 
clusions as to the melting point of metatoluic acid. 


W. R. 


Benzylated and Di-benzylated Acetic Acid. 
By Lyp1ia SeseMann (Deut. Chem. Ges. Ber., vi, 1086). 


Wuen the product of the action of sodium on acetic ether was treated 
with benzyl chloride in an oil-bath for several hours, at 200°, and water 
added to the product, a red-brown oil separated, which, by fractional 
distillation, yielded unaltered benzyl chloride, a liquid boiling at 200° 
—300°, and a heavy viscid oil boiling above 300°. The middle portion 
boiled for the most part at 240°—260°, and gave an oily precipitate, 
becoming crystalline on standing, after saponification with potash and 
addition of hydrochloric acid. After recrystallisation this substance 
melted at 47°, boiled at about 280°, and had the composition, CpH,Q., 
giving a barium salt, C,H,Ba,O,. Hence this substance was benzyluted 
acetic acid, formed by the reaction— 


ABSTRACTS OF CHEMICAL PAPERS. 


CH,.Na CH,.C,H, 
| + (©,H;.Cl = NaCl + | 
CO.0.C.H; CO.0.C.H;. 


Hydrocinnamic acid (benzylacetic acid) has this formula, and boils 
at 280°; its melting point being 47°. 

The viscid oil above mentioned, when treated with potash and 
then with hydrochloric acid, gave a bulky white precipitate, which 
cohered together, and became resinous; this was distilled in a current 
of carbon dioxide, and crystallised from ligroin ; white prisms were thus 
obtained, insoluble in water, but readily soluble in alcohol and ether, 
and melting at 85°. On analysis these were found to have the com- 
position, CysH,,O2, the barium and silver salts being respectively, 
C,,H,;Ba,O., and C,,H,;AgO,. Hence this body was dibenzylated acetic 


acid, formed by the reaction— 


CHNa, CH (C;H;)2 
| + 2C,H,Cl = 2NaCl + | 
CO.0O.C.H; CO.O.C.H;. 
Further researches on the derivatives of this substance are in pro- 
gress. 
C. R. A. W. 


Bromo-Camphocarbonic Acid. By J. pp Santos B Sinva 
(Deut. Chem. Ges. Ber., vi, 1092). 


CamPHocarBonIc acid is obtained, together with the comparatively un- 
stable borneol-carbonic acid, by acting with carbon dioxide on the mixture 
of the sodium derivatives of camphor and borneol, obtained by acting 
with sodium on camphor; it can be extracted by ether from its aqueous 
solutions, and separates from the solutions of its salts on addition of 
hydrochloric acid, either at once or on standing, according to the 
concentration of the liquor. It melts at 118°—119°. Bromine acts on 
camphocarbonic acid energetically, evolving hydrobromic acid, and 
forming monobromocamphocarbonic acid, CwHyBrO.CO.OH.; rise of 
temperature during the action must be avoided, otherwise carbon 
dioxide is also evolved. The acid is readily soluble in alcohol and 
ether, and but little soluble in water; it melts at 109°—110°, being 
partially decomposed into bromocamphor and carbon dioxide at 65°; on 
boiling its alcoholic solution, the same result ensues, the bromocamphor 
produced melting at 76°. Its salts also are easily decomposed; the 
barium and silver salts have respectively the formule, (C;,Hi,BrO;),Ba, 


and C,,HyBrO;.Ag. c R A Ww 


Terebic and Pyroterebic Acids. By W. Carterton WILLIAMS 
(Deut. Chem. Ges. Ber., vi, 1094). 


200 crams of turpentine oil, purified by repeated distillation, are oxidised 
by 800 grams of nitric acid, sp. gr. 1°25, the mixture being heated to 
80° ; when the reaction has ceased, the whole is heated for 24 hours on 


a oh a a ti 
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the water-bath, nitric acid of sp. gr. 1°4 being added from time to time, 
until the resinous matter first formed disappears on further oxidation ; 
no terephthalic acid was found in the products. After evaporation, the 
liquor deposits, on standing, crystals of terebic acid and of acid ammo- 
nium oxalate. The terebic acid thus obtained melted at 175° (Caillot 
found 168° as the melting point). 

The author confirms Swanberg and Eckmann’s results, viz., that 
terebic acid forms two classes of salts, terebates, C;H,MOQ,, and the so- 
called dia-terebates, C;H,)M.O;; the silver salts of these formule are 
anhydrous, the barium salts being (C,;H,O,),Ba + 2H,0, and 
C,H,BaO; + 5H,O, the former being non-crystalline; a silver salt, 
C;H,AgO,.C;H.0; was also obtained, which lost no water at 110°. 

By dry distillation terebic acid forms pyroterebic acid, carbon dioxide 
being evolved ; almost the calculated yield is obtained. The pure acid 
boils at 210°; the silver salt, C;H,AgO., and the readily soluble 
crystallisable barium salt (C;H,O,).Ba + 5H,O have been obtained. 
Bromine unites with pyroterebic acid, forming a dibromocaproic acid, 
C.HivBr,02, which is reduced again to pyroterebic acid by sodium-amal- 
gam. Attempts to form caproic acid by the action of sodium amalgam on 
pyroterebic acid gave no result, but strong hydriodic acid formed a vola- 
tile acid, possessing the odour of capric acid, and giving a silver salt, 
containing the same percentage of silver (found, 48°36; calculated, 
48°43). 

hag fusion with caustic potash, pyroterebic acid forms acetic and 
butyric acids (Chautard). The author has verified this statement, and 
shows, moreover, from the properties of the calcium and silver buty- 
rates obtained, that isobutyric acid is produced, and not the ordinary 
butyric acid. Dilute nitric acid also yields isobutyric acid, together 
with oxalic acid. From this the following formula is attributed to 
pyroterebic acid :— 


CH NS 
DCH—CHO-CH—CH—CO—OH. 
CH. 
3 


whence the formula, 


CH, 
»cH—C—CH-C0.0H 
CH; |__| 
CH OH 


(sic) for terebic acid would appear the most probable, were it not alto- 
gether without analogy. 


CH 
| Query, | CH—C—CH—CO.OH ? 


sats bo bn 


Nothing but acetic acid has been obtained by the action of oxidising 
agents on terebic acid ; nitric and chromic acids have no action on it, 
nor has oxide of silver ; melting caustic potash gives hydrogen and an 
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acetate, whilst hydrogenising agents have no action on it. Phosphorus 
pentachloride is reduced to the trichloride, substitution of hydrogen by 
chlorine taking place; chloroterebic acid, C;H,ClO,, is thus formed, 
melting at 189°5°—190°, and giving salts analogous to the terebates 
and diaterebates ; sodium amalgam reconverts it into terebic acid. 


C. R. A. W. 


Podocarpic Acid. By A. C. Ovupemans, Jun. 
(Deut. Chem. Ges. Ber., vi, 1122—1124). 


A RESINOYS excrescence which was found on a Javanese tree, Podocarpus 
cupressina, was found to consist of a resinous acid, which separates 
from dilute alcohol in rhombic crystals, or, when water is added to the 
alcoholic solution, in small white needles. It is insoluble in water, 
almost insoluble in benzene, chloroform, or carbon sulphide, but easily 
soluble in ether, alcohol, or strong acetic acid. It melts at 187°—18&8", 
and is decomposed at about 320°. Its specific rotatory power is 7 136° 
at 17°, and its analysis led to the formula, C,,;H..0Os. 

The author considers podocarpic acid to be monobasic, and to yield 
salts formed on the following types :— 


i C,,H..M’'O. 
II. C,;H29M’2O3. 
III. C,,;H.,M'O; + Cy,H2.03. 


The sodium salt, Cy;H.,NaO; + H.O, forms slender needles, soluble 
in about three parts of water. The copper salt, Cy,H»CuO;, was 
obtained by adding a solution of the sodium salt to copper sulphate. 
Ammonia dissolves podocarpic acid, and the solution deposits a very 
soluble salt, which is considered by the author to belong to the first 
class; but, on standing, the solution deposits slightly soluble crystals of 
an acid salt, which gradually loses its ammonia on exposure to the air, 
podocarpic acid being left behind. 

Mononitropodocarpic acid and dinitropodocarpice acid were obtained 
by warming podocarpic acid with dilute nitric acid. The former is a 
yellow crystalline substance slightly soluble in alcohol. Its salts are 
red or yellow, and have a metallic reflex. The salts containing 
2M’ are easy to prepare, but those containing M’ are difficult to obtain. 
The barium salt, C;;H,;Ba(NO.)O; + 7H.0, has a beautiful dark-red 
colour and metallic lustre. The dinitro-derivative is moderately soluble 
in alcohol, and forms crystals, which resemble those of potassium 
ferrocyanide, but appear to belong to the rhombicsystem. The barium 
sult, CyyHisBa(NO,).0; + 4H,O, forms reddish brown plates, which 
polarise light. 

The following derivatives of podocarpic acid have been obtained, and 
will shortly be described in the Annalen der Chemie: 


C,;H»,(SO;H)O; 
C1;H(C.Hs) BrOs. 
C,H (NH) Os. 
C,,Ha,(CsH,0) 03, 
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The Constitution of Podocarpic Acid. By A. C. Oupemans, 
Jun. (Deut. Chem. Ges. Ber., vi, 1125—1128). 


By distilling the calcium salt of podocarpic acid, a tar was obtained, 
which, when distilled with water, yielded paracresol and a hydrocarbon 
having the composition, C,H; this the author calls carpene. The 
portion which did not volatilise with water was distilled in vacuo, when 
it yielded hydrocarpol, CysH»O, a yellowish, viscid, aromatic liquid, 
boiling at 220°—230° in a vacuum; and methanthrol, C,;H,.0, a solid sub- 
stance, melting at about 122°C. This substance is probably a secondary 
product, as when hydrocarpol is digested at the ordinary pressure, 
carpene, paracresol, methanthrol, and probably marsh-gas are formed. 
Carpene, CoH, resembles the terpenes, and becomes resinified on 
exposure to the air, the product having the composition, C,.H2.Q.. 
Carpene boils at 155°—157”°, has an odour recalling that of turpentine 
and that of storax, and yields a bromo-derivative, C,H,;Br. 
“The author considers that the formula, 


OH 

CO.H 
CoH24 GH, 

CyHis, 


expresses the constitution of podocarpic acid. 

When podocarpic acid is heated with zinc-dust, a hydrocarbon, 
C,\sHiz, is produced, which the author calls methanthrene. It is a fluor- 
escent body, melting at 117°, and boiling above 360°. It combines 


with picric acid, and yields a quinone on treatment with chromic acid. 


Further details will be published in the Annalen der Chemie. 
= Be. 


Ortholuidinesulphonic Acid. By H. Limpricut 
(Deut. Chem. Ges. Ber., vi, 1008—1010). 


Wren pseudotoluidine is heated with fuming sulphuric acid, it yields 
two isomeric sulphonic acids, C;Hs,N(SO;H). Orthotoluidinesulphonic 
aid is sparingly soluble in cold water, and crystallises in yellowish 
oblique rhombic plates or prisms containing one molecule of water, 
C;H,.N(SO;K) + 3H.0; it forms silky crystals and dissolves readily in 
water. C;H,N(SO;Na) + H.O forms feathery crystals. 
[C;HsN(SOs) ],Ba + 5H.O crystallises in six-sided prisms which are 
freely soluble. 2[C;H;N(SO;)|Pb + 14H.,0 (?) forms compact six- 
sided prisms. C;H;N(SO;Ag) is sparingly soluble, and crystallises in 
small white plates. By fusing the acid with potash, it yields pseudo- 
toluidine, and on adding bromine to the aqueous solution, tribromo- 
toluidine is precipitated, and dibromotoluidinesulphonic acid remains in 
solution. Tribromotoluidine crystallises in long white needles, melting 
at 112°, while the same compound, prepared by the direct action of 
bromine on pseudotoluidine, was found to melt at 105°—106°. The 
dibrominated sulphonic acid is readily soluble in hot water and alcohol, 
and crystallises in long white needles, with one molecule of water. 
(C;H,Br,N(SO;)].Ba + 4H,O crystallises in long white needles. 
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[C;H,Br.H(SO;)].Pb + 3H,O forms prisms and does not freely dis- 
solve. The silver salt is a precipitate consisting of needles and darkens 
when boiled with water. 

On suspending the acid in strong alcohol cooled to 0° and passing 
nitrous acid into the liquid, the diazo-compound, C;H,N.SOs, is obtained 
as a white explosive powder, which readily dissolves iu water. By 
heating it with absolute alcohol under pressure, a tolwenesulphonic acid 
is formed, which, on evaporation, is obtained in form of a syrup; its 
chloride does not crystallise, but the amide forms prisms melting at 
148°. By acting with hydrobromic acid on the diazo-compound, it is 
conyerted into bromotolucnesulphonic acid which does not crystallise. 
[C;H,Br(SO;) ],Ba + 3H.O forms white warty crystals. The chloride 
is a syrupy liquid, and the amide forms microscopic crystals melting 
at 156°—157°. Cresolsulphonic acid was produced by heating the 
diazo-compound with water; it forms very deliquescent crystals. 
[C,H,O(SO;) ],Ba + 25H.0 is readily soluble, and forms tufts of 
needles. [C;H,O(SO;)],.Pb + 25H.O is a similar body. These sul- 
phonic acids are isomeric with those already known. The second 
pseudotoluidine-sulphonic acid is very soluble, and forms indistinct 


crystals. 
C. $. 


Action of Sodium-amalgam on Acetophenone. By A. Emer. 
LING and C. EnG@uerR (Deut. Chem. Ges. Ber., vi, 1005—1006). 


By acting with sodium-amalgam ona solution of acetophenone in dilute 
alcohol, secondary phenylethyl alcohol is formed, together with the cor- 
responding pinacone. The alcohol, C;H;.CH(OH)CHs, is a colourless, 
very refractive liquid, boiling at 202°—-203°, and having a very dis- 
agreeable smell. The pinacone, (C;H;.COH.CH;).2, has already been 
described by the authors, who then believed it to be the secondary 
alcohol. It crystallises from dilute alcohol in long pointed crystals, 


and from secondary phenylethy] alcohol in short quadratic prisms. 
C. 5. 


Propiophenone. By T. D. Barry 
(Deut. Chem. Ges. Ber., vi, 1006—1008). 


Propiophenone (ethyl-phenyl ketone) was prepared by distilling a 
mixture of calcium benzoate and propionate, as a yellowish, very refrac- 
tive liquid, boiling at 208°—210°; it does not combine with the acid 
sulphites of the alkali-metals. By adding it in small portions to well- 
cooled fuming nitric acid, it is converted into a solid mononitro- 
compound, C,H,(NO,)CO.C.H;, crystallising from absolute alcohol in 
small but well-defined prisms, melting at 100°. A syrupy modification 
of this compound is obtained by using nitric acid which has been 
gently heated. Amidopropiophenone, C§Hy(NH,)CO.CHs, is formed by 
acting with tin and hydrochloric acid on a solution of the solid nitro- 
compound in absolute alcohol; it is a syrupy liquid smelling like 
strawberries, and forming a crystalline hydrochloride, which yields with 
— chloric the crystalline compound, [C.H,(NH.)CO.C,H;,HCl):. 
tU],. 


a) 
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Secondary Phenyl-propyl Alcohol, CsH;.CH(OH)C.H;, is produced, 
together with its pinacone, by adding sodium-amalgam to a solution of 
the ketone in dilute aicohol: it is a liquid boiling at 210°—211 with 


artial decomposition. 
7 C. §S. 


Propyl-phenyl Ketone. By E. Scumipr and E. Finpere 
(Deut. Chem. Ges. Ber., vi, 498). 

PRoPYL-PHENYL KETONE, ae \ CO, is obtainable by the distillation of 
an intimate mixture of benzoate and butyrate of calcium; the crude pro- 
duct contains also benzene, butyrone, benzophenone, and other substances 
of high boiling point. By fractional distillation, a slightly yellow fluid 
of pleasant aromatic odour and burning taste is obtained, boiling at 
220°—222°, and having the specific gravity 0°990 at 15°; at —20° it is 
still fluid. 

A regular increase in boiling point is thus noticeable in ketones of 
the aromatic family ; thus— 


Methyl-phenyl ketone boils at 199° 
Ethyl-phenyl ketone - 210° 
Propyl-phenyl ketone __,, 220°—222° 


whence the difference for CH, appears to be about 11°. 

Alkaline bisulphites do not combine with propyl-phenyl ketone ; on 
oxidation with sulphuric acid and potassium dichromate, it yields 
benzoic and propionic acids, with small quantities of acetic acid and 
carbon dioxide ; sodium amalgam converts it into the corresponding 


pinacone— 
C;-H;—-CH—C,;H, 
O 
| 


O 
C;,H;—CH—C,H,,* 


which crystallises from alcohol, or better from acetone, in needles melting 
at 64°; simultaneously with this product, pseudobutyl phenyl alcohol is 


6445 
formed (phenyl-propyl-carbinol, CH< C,H, ? C. R. A. W.). 
OH 


Bromine acts on propyl-phenyl ketone, giving a combination-product 
which yields hydrogen bromide on distillation, and another product not 
yet fully investigated. 

C. R. A. W. 
C(CcH;) (CsH;) (OH). 


* Query ? 
C(C,H;) (C3H;)(OH).—C. R. A. W. 
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Coerulignone and its Derivatives. By C. LirpermMann 
(Ann. Chem. Pharm., clxix, 221—251). 


TuIs memoir is principally a summary of the papers already published 
by the author on this subject (see last volume, pp. 70 and 1033) con- 
taining, however, some additional particulars. 

Coerulignone is readily changed by reducing agents into hydro- 
coerulignone, yielding a colourless solution with zinc-dust and alkalis, 
or with sodium-amalgam, and with tin and hydrochloric acid a white 
powder; with zinc-dust, at a red heat, an oily hydrocarbon is produced, 
which solidifies partly on standing. The author prefers hydrochloric 
acid and ziuc-dust for preparing large quantities of hydrocoerulignone. 
The latter is slightly soluble in ether and almost insoluble in carbon 
bisulphide ; when heated, it yields a distillate which crystallises, but at 
the same time, the greater part of the substance becomes carbonised. 
When coerulignone is dissolved in warm concentrated potash-solution, 
a yellow potassium-salt, insoluble in the alkaline solution, is deposited 
in a short time ; this, decomposed by hydrochloric acid, yields a preci- 
pitate consisting chiefly of hydrocoerulignone. 

The author also describes two compounds intermediate between 
coerulignone and hexoxydiphenyl formed by the action of sulphuric 
acid on coerulignone or hydrocoerulignone; the former, when treated 
with concentrated sulphuric acid, becomes warm, and the blue colour at 
first produced passes into brown. The product, washed with cold 
water and crystallised from spirit, in which it is very soluble, forms 
yellow needles ; these dissolve in concentrated sulphuric acid with a 
brownish red colour, and their aqueous and alcoholic solutions give a 
deep brownish red with ferric chloride. This compound is very difficult 
to purify; its composition is represented by the formula, C,;H,,O,, or 
coerulignone in which one atom of methyl is replaced by hydrogen; 
the acetyl-derivative has the formula, C,.H, { (OC. Os By the con- 
tinued action of sulphuric acid on the new compound, and also on 
coerulignone or hydrocoerulignone, especially when aided by a gentle 
heat, the mixture acquires an intense magenta colour; on adding a 
large quantity of water, a red precipitate is obtained which speedily 
becomes brown. It is an amorphous orange-coloured powder, having 
the composition C,H,.0., or coerulignone in which 2 at. methyl 
are replaced by hydrogen. These compounds, however, have not yet 


been converted into hexoxydiphenyl. 
C. E. G. 


Anilidacetonitril. By C. Eneuer 
(Deut. Chem. Ges. Ber., vi, 1003—1005). 


THis compound is readily formed by the action of aniline on mono- 
chloracetonitril, which was prepared by distilling chloracetamide with 
phosphorus pentoxide, and rectifying the product twice over the same 
substance. Monochloracetonitril boils at 126°—127°, not, however, 
without decomposition, as Bisschopinck has stated, some hydrochloric 
acid being always formed. On heating it with an ethereal solution of 
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aniline in sealed tubes to 80°—90°, and evaporating the ether, impure 
anilacetonitril is left behind as a brownsyrup. It is freed from aniline 
by shaking the ethereal solution with dilute acetic acid, evaporating 
the ether, and dissolving the residue in strong hydrochloric acid. By 
adding sodium carbonate to the solution, first a brown resin is preci- 
pitated, and then the base, which is again treated with acetic acid, &r, 
Anilidacetonitril, NC.CH.NH(C,H;), is a thick, yellow liquid, which 
is decomposed by heat; it is insoluble in water and dilute acids, but 
dissolves in alcohol, ether, and concentrated acids. The hydrochloride 
is « white crystalline mass, which is decomposed by water; the 
sulphate, nitrate, and oxalate do not crystallise. On heating the base 
with potash, ammonia is given off, and a compound is formed, crystal- 
lising in fine needles, and consisting probably of phenylglycocine. 


Dinitrosulphocarbanilide. By A. Brickner 
(Deut. Chem. Ges. Ber., vi, 1103). 
Wuen paranitraniline is digested for a long time with the corresponding 


amount of carbon disulphide, sulphuretted hydrogen is evolved, and 


dinitrosalphocarbanilide, CS aca oe is formed. This com- 


pound crystallises in needles, melting at 160°—161°, soluble in alcohol 
and ether, almost insoluble in water. 


The corresponding mononitro-compound, CS {NH GE NO, ap- 


pears to result when phenyl-sulphocarbimide and nitraniline act on one 
another, but is difficult to obtain in a sufficiently pure state for ana- 


lysis. 
C. R. A. W. 


Oxethenaniline. By E. DremoLe 
(Deut. Chem. Ges. Ber., vi. 1024—1026).. 


Tuts compound, which Ladenburg obtained by heating oxethenepara- 

midobenzoic acid, is also produced by the direct combination of ethene 

oxide and aniline, taking place slowly at the common temperature, and 
H 

more quickly at 50°. Oxethenaniline, N : C.H; , is a colourless, some- 
C.H;.OH 

what viscid liquid, which dissolves sparingly in water, alcohol, and 

ether, freely in chloroform. Its aqueous solution is coloured green by 

bleaching powder. It boils at 280°, and has at 0° the sp. gr. 111. Its 

salts are very soluble and deliquescent. 

[NH(C,H;)(C.Hy.OH)CIH }, + PtCl, forms reddish brown, granular 
crystals, which are soluble in absolute alcohol, and insoluble in ether. 
Water decomposes it, platinum separating out, and a green solution 
being formed. 

C. §. 
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A New Base from Nitrobenzanilide. By H. Hiipner and 
G. Rerscuy (Deut. Chem. Ges. Ber., vi, 1128). 


THIS communication refers to a base having the composition, C,;HiN., 
and already alluded to by the authors (Deut. Chem. Ges. Ber., vi, 798; 
Chem. Soe. J., xxvi, 1147). The double tin-salt, obtained by the action of 
tin and hydrochloric acid on monobenzolated diamido-benzene, forms 
small, almost colourless needles; and by treating this salt with hydro- 
sulphuric acid, the hydrochloride, C\sHioN:,HCl, is obtained in colour. 
less needles. It must be crystallised from dilute hydrochloric acid, 
otherwise it becomes basic on recrystallisation. The free base, obtained 
by adding ammonia to a solution of one of its salts, forms colourless 
needles, almost insoluble in water, slightly soluble in benzene or chlo- 
roform, and easily soluble in alcohol. It melts above 240°. The 
platinum salt, (CisHiN2)2(HCl)2PtCh, forms yellow needles. The 
nitrate, Cy3HiN2,HNO;, forms colourless needles. The sulphate, 
(C\sHioN2)2H2SOx, forms tufts of colourless needles. 


The nitration of the base has been effected. 
7. = 


Nitro- and Amido-benzylamide. By J. StraKkoscu 
(Deut. Chem. Ges. Ber., vi, 1056—1063). 


Tue author obtains the nitrobenzyl chloride employed in the preparation 
of these compounds, by gradually adding benzyl chloride to fuming 
nitric acid cooled to —15°, until the mixture has a dark brown colour ; 
it is then poured into cold water, and the precipitate, after being 
washed and pressed, is crystallised from alcohol. The attempt to pre- 
pare nitrobenzylamine by the action of alcoholic ammonia on this sub- 
stance was unsuccessful, but more favourable results were obtained by 
the substitution of aqueous ammonia; the brown mass resulting from 
their action on one another at 100° is in great part soluble in hydro- 
chloric acid, yielding the hydrochloride of the secondary nitrobenzylamine, 


GLNOLCH NH.HCl. It crystallises in lustrous, yellow prisms, 
which melt at 212°, and are difficultly soluble in water, alcohol, and 
hot hydrochloric acid. With platinic chloride it forms a double salt, 
(CyH,;N;0,HCl).PtCh, crystallising in pale, yellow needles, almost 
insoluble in alcohol and in hot water. The free base, obtained by pre- 
cipitating the hydrochloride with soda, crystallises from alcohol in 
large shining plates of a yellow colour. These melt at 93°, and are 
soluble in hot alcohol, but insoluble in water and in ether. It seems to 
be capable of being distilled without decomposition. 

After the secondary nitrobenzylamine has crystallised out from the 
solution obtained by treating the original product with hydrochloric 
acid, a small quantity of an isomeric base may be precipitated from the 
mother-liquors by soda. Its hydrochloride crystallises in white nodules, 
which melt at about 173°, and are moderately soluble in alcohol, hot 
water, and hot hydrochloric acid. The free base likewise crystallises 
in yellow nodules which are insoluble in water. 

The portion of the original produci insoluble in hydrochloric acid 
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C,;H,NO,}CH\ 
consists of tertiary nitrobenzylamine, C>-HsNO,}CH,—N, and may be 
C;-H,NO,}CH,7 
purified by crystallising it, first from nitrobenzene, and subsequently 
from glacial acetic acid. It forms white lustrous needles, which melt 
at 163°, and are insoluble in water or in ether, and only very slightly 
soluble in hot alcohol. It is also formed by digesting secondary nitro- 
benzylamine with an alcoholic solution of nitrobenzyl chloride at 100° 
for about four hours. 

As the action of ammonia on benzyl! chloride yields all three amines, 
it was to be expected that the primary nitrobenzylamine would be 
found along with the other bases. This, however, was not the case, 
neither could it be procured from the secondary nitrobenzylamine by 
treating it with hydrochloric acid at a high temperature. 

Secondary amidobenylamine is produced when the corresponding 
nitrobenzylamine is reduced by tin and hydrochloric acid. The hydro- 
chloride, CHUN CH NH,3HCI, obtained by decomposing the tin 
double salt with sulphuretted hydrogen, crystallises in white, lustrous 
scales, which are insoluble in alcohol and ether, easily soluble in 
water, less so in hydrochloric acid. The platinum double salt, 


—y * > N.38HCI.PtCh, crystallises in large, reddish yellow needles, 


easily soluble in hot water, but insoluble in alcohol. The free base, 
precipitated from an aqueous solution of the hydrochloride by soda, 
crystallises in glistening needles or plates, which melt at 106°, and are 
soluble in hot water, alcohol, and ether. It may be distilled without 
decomposition, and becomes coloured by exposure to the air. The 
sulphate and nitrate form easily soluble needles. 
C;H,NH,}CH.\. 
Tertiary amidobenzylamine, C.,H»~N, = CsH,;NH2}CH.—N. The pro- 
C.H,NH,}CH,/ 

longed action of tin and hydrochloric acid on tertiary nitrobenzylamine, 
cause the tertiary amido-compound at first formed to split up into 
secondary amidobenzylamine and toluidine; but if the action of the 
reducing agent be continued only until the nitrobenzylamine has 
dissolved, and the tin be at once precipitated by sulphuretted hydrogen, 
asolution is obtained, from which soda precipitates the white crystal- 
line tertiary amidobenzylamine. It forms brilliant octohedrons, which 
nelt at 136°, and are insoluble in water, but readily soluble in hot alco- 
hol or ether; it distils unchanged. The hydrochloride crystallises in 
yellow needles, which are exceedingly soluble in water, hydrochloric 
acid, and alcohol. The platinum-compound is an amorphous, yellow 
compound. 

The author was unable to obtain primary amidobenzylamine, either 
by treating nitrobenzyl chloride with ammonia and ammonium sulphide, 
or by the nitration of acetobenzylamide; but by the action of nitro- 
benzyl chloride on excess of aniline, he succeeded in preparing nitro- 
benzylphenylamine. The product of the reaction, when treated with 
hydrochloric acid, solidifies to a crystalline pulp, from which the aniline 
hydrochloride is removed by means of warm, dilute hydrochloric acid, 
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leaving the hydrochloride of the new base. Nitrobenylphenylamine 
hydrochloride, CsH,NO.}CH, — N C.H,HCh crystallises from hot con- 


centrated hydrochloric acid in white shining scales, which are soluble in 
absolute alcohol, but are decomposed by water into hydrochloric acid 
and the free base. The platinum compound forms brown, shining 
scales, which are soluble in water and in hydrochloric acid. The 
free base crystallises in golden-yellow needles, which melt at 68°, 
and are soluble in hot alcohol, ether, and benzol, but insoluble in 
water. 

- Amidobenzylphenylamine.—This base cannot be prepared by re- 
duction of the nitro-compound with tin and hydrochloric acid, the 
reaction proceeding much further; but by digesting nitrobenzylphenyl- 
amine with ammonium sulphide at 100° for a short time, distilling off the 
excess of sulphide, and repeatedly crystallising the product from con- 
centrated hydrochloric acid, amidobenzylphenylamine hydrochloride, 


C;HiNH.}CH, — Ni H 2HCI, may be obtained in brilliant needles, which 
otts 

are easily soluble in alcohol and in water, less so in hydrochloric acid. 

The platinum salt is dark yellow, and amorphous. ‘The free base is 


precipitated by soda from a solution of the hydrochloride, in glistening 
scales, which melt at 88°, and are readily soluble in ether, alcohol, and 


benzene. 
C. E. G. 


The Oxidation-Products of Caryophyllin. By E. Mrtius 
(Deut. Chem. Ges. Ber., vi, 1053—1056). 


Tue author finds that the properties of pure caryophyllin are those 
usually assigned to it, except that it is completely insoluble in alkaline 
solutions. Moreover, he proposes to double the original formula, 
making it C4 H3,02, as the temperature at which it sublimes, 285°, is 
much higher than that at which its isomeride, camphor, C,oH,.0, distils, 
namely, 285°—250°. 

On adding caryophyllin in sufficient quantity to fuming nitric acid, 
it dissolves, with evolution of heat, and after a short time the mixture 
solidifies to a pulp of microscopic white needles. When it is purified, 
first by solution in ammoniaand reprecipitation by an acid, and then by 
repeated precipitation of its alcoholic solution by water, a new acid is 
obtained in an amorphous condition. Caryophyllic acid, CoH 3:04, dis- 
solves in water with difficulty, readily in alcohol, ether, and glacial 
acetic acid, from all of which it separates in an amorphous state. It 
may, however, be crystallised from fuming nitric acid. 

Sodium caryophyllate, CoH 3Na,0..—Caryophyllic acid decomposes 
sodium carbonate, and on evaporating the solution to dryness and 
extracting with alcohol, an amorphous sodium-compound of the new 
acid is obtained. 

Silver caryophyllate, CoH yAg.O., is obtained as a yellow amorphous 
powder on precipitating a solution of the sodium salt with silver 


nitrate. 
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Barium caryophyllate, CoH BaO, + 13H20, is a yellowish precipi- 
tate insoluble in alcohol, difficultly soluble in water. 

The author concludes by observing that although caryophyllin 
differs in its physical properties from camphor, yet there is a certain 
resemblance, since both substances yield acids by oxidation with nitric 


acid. 
C. E. G. 


The Composition of Cascarillin. By C. and E. Mytius 
(Deut. Chem. Ges. Ber., vi, 1051). 


CascarILLA bark contains a crystallisable bitter matter, named by its 
discoverer (Duval) cascarillin. Tuson, in his account of ricinine, a base 
obtained from Ricinus communis, says that it is very similar to casca- 
rillin. The authors deny this, for, in the first place, cascarillin contains 
no nitrogen; in the second, ricinine is a well characterised base, while 
cascarillin is a neutral body, and behaves itself indifferently both to 
acids and bases. 

The empirical formula of cascarillin is C;H,O,. A rational formula 
has not yet been found. Bromine acts energetically on cascarillin, 
but the resinous product of the reaction was not obtained pure. A 
nitro-product gave unsatisfactory numbers on analysis. On boiling 
cascarillin with dilute acids, no splitting up takes place: it is therefore 
not a glucoside. 

eS =F. &. 


The Constitution of Saffranin. By S. E. Puriuirs (Chemical 
News, xxviii, 30). 


Physiological Chemistry. 


Investigation of Human Bile. By O. Jacobsen 
(Deut. Chem. Ges. Ber., vi, 1026—1029). 


Our knowledge of human bile is still incomplete, owing to the 
difficulty of obtaining fresh bile in sufficient quantity. The bile used 
for this investigation was obtained from an abscess of a strong healthy 
man. It formed a clear, dark, yellowish-green, and_perfectly neutral 
liquid, having at 17°5° the sp. gr. 1:°0105—1°0107, and containing 
2:24—2-28 per cent. of solid matter. Neither dextrose nor urea could 
be found in it, but bilirubin and biliverdin were present. The ash con- 


sisted of :— 
In 100 pts. of ash. In 100 pts. of dry bile. 


3°69 1-276 
65°16 24°508 
11-11 4180 
15°90 5984 

ede 1672 


100°00 37°620 
VOL. XXVII. 
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It contained also small quantities of iron, silica, magnesia, and a 
trace of copper, which is found only in that portion of the bile which is 
insoluble in alcohol. 

The portion of dry bile which dissolves in ether contained :— 


SIE. hv neccnccccccecs veces one 249 

Fats and a little sodium oleate ........ 0°44. 

Lecithin (calculated from the amount of 
phosphorus) ....... peevececesesons 0°21 


3°14 per cent. 
In the alcoholic solution were found :— 


Sodium glycocholate ...... cocccccces 448 
Sodium palmitate and stearate ........ 6°4 
51:2 


10 per cent. is insoluble in ether and alcohol. 

Neither sulphates nor the least trace of taurocholic acid could be 
found, which, however, were present in varying quantities in the biles of 
persons who had died of various diseases; in one case even 14°2 per 
cent. of sodium taurocholate was present in the dry bile. It appears 
that the proportion of the two cholic acids varies also in a similar 
way in the biles of animals. Thus in several cases the author found 
that taurocholic acid preponderated in the bile of the ox. 

Choline appears also to be a normal constituent of human bile, for 
on boiling it, either when fresh or purified with baryta water, trime- 
thylamine is always formed. 

C. S$. 


Nuclein. 
By J. W. Mijuuer (Pfliiger’s Archiv. f. Physiologie, viii, 190—194). 


An experimental critique on Miescher’s researches (Chem. Soc. J. [2], 
ix, 742). The author concludes (1) that nuclein is a mixture of sub- 
stances; (2) that itis a mixture of conjugate compounds of phosphoric 
acid with albuminous or albuminoid bodies; (8) that it is not settled 
that nuclei is confined to the nuclei of cells. 

T. S. 


The Chemical Reaction of the Central Organs of the Nervous 
System. By R. GscuLeipEN (Pfliiger’s Archiv. f. Physiologie, 
viii, 171—180). 


Tuls investigation was undertaken in order to test the statements of 
Haidenhain and Liebreich that the grey matter of the brain is acid in 
its reaction, whilst the conducting fibres, as well as the peripheral 
nerves, have a neutral or feebly alkaline reaction. Plates of white 
clay or gypsum imbued with litmus were employed in the author's 
experiments, and various animals were operated on. 

The brains of seventy animals—horses, dogs, cats, &c.—were tested 
immediately after removal from the skull, and found to have the grey 
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matter acid, and the white matter neutral or slightly alkaline. In one 
instance only—in an cedematous brain— was the grey matter alkaline 
in reaction to litmus. The acid reaction of the grey substance is not a 
post-mortem phenomenon. 

The grey matter of the spinal cord was also found to be acid, and 
the white substance neutral, or feebly alkaline. 

These reactions correspond with the histological character of the 
grey and white substances respectively. The grey matter owes its 
acidity to the presence of ganglion cells; and these, wherever found in 
quantity, have an acid reaction. It is impossible, however, to ascer- 
tain the reaction of these microscopic cells individually. 

If the grey and white substances be kept apart after death, they re- 
tain their respective reactions of acidity and neutrality or alkalinity. 

Gschleiden thinks that the acid reaction of the grey substance is due 
to the presence of free lactic acid. 

T. &. 


Influence of the Addition of Fat to the Food on its Digesti- 
bility. By V. Hormetsrer (Landw. Versuchs-Stationen, xvi, 
347—383). 


For these experiments two pairs of 14 year old South Down wethers 
were selected, each pair being considered as a single average animal. 
Each pair received daily 1340 grams of meadow hay, and 670 grams of 


clover hay, besides common salt and olive oil mixed with the food, in 
the quantities indicated in the following table, which shows the per- 
centage of the constituents of the food digested during the different 
periods of the experiments :— 


Pair A. 


Period. 
Organic | Albumi- . Carbo- 
matter. | noids. Fat. ‘|hydrates. 


I.13 days ..| Hay, and 10 grams salt.| 54°7 53°1 |47°9 54°0 


IL 30 grams oil, and ‘ d , ‘ 4 
I. 13 days . 10 grams salt 54°5 45°1 | 62°3 57°7 


IIL. 17 days. & Goan! 56°5 | 51-4 |68°6|52°8| 58-3 


IV.1 60 grams oil, and ‘ , ’ ‘ , 
7 days . pei \ 58:1 | 67-4 177-1 57-1 


v.14 60 grams oil, and ‘ . , ‘ ° 
days . $0 greme salt 57 0 53°1 | 79°5 53°1 
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Pair B. 


Period. : 
Organic | Albumi-| 5.4 libre Carbo- 


matter. | noids. ‘ hydrates. 


I. 13 days ..| Hay, and 10 grams salt .| 57°3 53°9 |62°0 [53°9 | 59°6 


30 grams oil, and : p 5 . ae 
II. 13 days . 10 grams salt 62-1 58°2 |72°15)59°4 | 63°5 


45 grams oil, and . . J : Pe 
IIT. 17 days . 10 grams salt 60°0 56°0 |71°6 \57°6 | 60°75 
60 grams oil, and . P Pe See ? 

IV. 17 days . 10 grams salt 63 °0 61°9 |74°9 |56°75) 65:2 
60 grams oil, and ’ ’ , , ’ 
V. 14 days. 20 grams salt 57°1 52°7 |75°9 |57°6 | 55°4 


The clover used was harvested in August 1867, and then contained 
17°12 per cent. of albuminoids, but at the commencement of these ex- 
periments in March 1870, they had declined to 16°03 per cent. The 
digestibility of clover also decreases by keeping, as shown by previous 
experiments of the author, in which the digestibility of the constituents 
fell from the time of cutting in six months as follows :— 


Organic 
matter Albuminoids Fibre Carbohydrates 
per cent. per cent. per cent. per cent. 


September, 1866 .. 668 68°4 51:2 73°4 


February, 1867.... 58°7 65:0 46°2 63°1 


After allowing that 56 per cent. of the albuminoids, 58 of the fibre, 
and 64 of the carbohydrates of the meadow hay were digested, the cal- 
culated percentage digestibility of the clover hay in Period I on the 
average of both pairs of animals, was: organic matter, 52-0, albumi- 
noids 50°7, fibre, 50°4, and carbohydrate, 40°7, showing that its diges- 
tibility was much impaired by keeping, owing both to chemical change 
and to loss of the most tender parts by powdering. G. Kithn (Landwirth. 
Versuchs-Stat., xii, 371) and Stohman (Zeitschr. fiir Biologie, vi, pt. 2, 
27) have shown that the addition of fat does not increase the digesti- 
bility of meadow hay: therefore the increased digestibility shown in 
these experiments must be due to the clover. Allowing the same 
digestion as before to the meadow hay, the digestion of the clover with 
60 grams of oil, Period IV, which was rather the most favourable 
experiment, was organic matter, 61:2 per cent., albuminoids 63:7, fibre, 
51°7, and carbohydrates 55:0 per cent. These numbers show a con- 
siderable increase on those for Period I, and with the exception of that 
for carbohydrates, agree well with the average percentage digestibility 
of clover in Wolff’s experiments, viz., organic matter 60°26, albuminoids 
61°65, fibre 51°5, and carbohydrates 65°3. Unfortunately no direct 
experiments were made with this clover. The live weight of the 
animals altered but slightly during the experiments. The author con- 
cludes that the addition of ? lb. of oil to 18—20 Ib. organic matter in 
the food, per 1,000 lb. live weight of animal, increases the digestibility 
of the organic matter of clover hay, especially of the albuminoids and 
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soluble carbohydrates, raising them in the case of old clover hay, to 
nearly their original standard. The oil added was digested in a high 
degree. The addition of 5 grams of salt per head to the food did not 
materially alter the digestibility, but 10 grams per head slightly 
decreased it. 


E. K. 


Digestibility of the Fat of Hay. By E. Scuutze 
(Landw. Versuchs-Stationen, xvi, 329—335). 


Tue author gives a list of the results of different experimenters on the 
digestibility of the fat of hay, showing that the digestibility differs 
much in different hays and also in the same hay in different experi- 
ments ; with sheep it ranges from 8°5 to 60 per cent. The percentage 
of the ether extract soluble in cold alcohol, from different samples of 
hay, does not vary to any great extent, being about 70 in the experi- 
ments of both Kénig and Schulze. This would indicate that a part of 
the fat soluble in cold alcohol, and also of the insoluble portion, is 
digested, though, as shown by K6nig’s analyses of the fat in the excre- 
ments, those substances which contain least carbon are in both cases most 
easily digested. It is also probable that the difference in the progress of 
digestion in different experiments has more influence on the ether 
extract than on the other constituents of the food. No satisfactory 
results on the assimilation of the fat can be expected except by direct 
experiments. 


E. K. 


Further Researches on Abiogenesis. By D. Huizinca 
(Pfliiger’s Archiv. f. Physiologie, viii, 180—189). 


THis paper is in continuation of a previous memoir in the same 
Journal (vii, 549). The author finds that the differences he had 
observed in the facility with which bacteria are developed in solutions 
of anhydrous and hydrated glucose respectively, depend upon the pre- 
sence or absence of another body intermediate between starch and glucose, 
This body forms an opalescent solution with water, and is turned of a 
violet colour by iodine. 

Huizinga is of opinion that the only datum for determining the life 
of bacteria (Bacteria termo at least) is the propagation of the 
organism. 

T. S, 


Further Observations on the Temperature at which Bacteria, 
Vibriones, and their supposed Germs are killed when exposed 
to heat in a moist state; and on the causes of Putrefaction and 


ee By H. C. Bastian (Proc. Roy. Soc., xxi, 325— 


Experiments on the Development of Bacteria in Organic 
Infusions, By C. C. Pups and E. Ray Lankester (Proc. Roy. 
Soc., xxi, 349358). 
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Chemistry of Vegetable Physiology and Agriculture. 


Influence of Coal Gas on the Growth of Trees. 
By Spatu and Meyer (Landw. Versuchs-Stationen, xvi, 336—341). 


THE experiments in the Berlin botanical garden (Chem: Soc. Journ. 
[2], xi, 647). on this subject have been continued, and the previous 
results confirmed. It is also shown that the same quantity of gas 
applied during the winter has a much less injurious effect than when 
applied during the period of growth. It was found that when 0°0185 
cubic meter (6 cubic feet) of gas were passed daily during the spring 
into a plot of 14°19 square meters (153 square feet) by 0°785 meter 
(24 feet) deep, on which 17 trees were growing, 6 of the trees were dead 
at the end of seven weeks, and after 11 weeks only two were living 
and these in a sickly state. Lime and elm trees appear to resist the 
injurious action longest. — 


Beech Leaves. By J. A. WANKLYN 
(Chemical News, xxviii, 186). 


BEECH leaves yield a fragrant decoction, and 100 parts of the dry leaves 
give 20°8 parts of extract which, when burned, yields 2°44 parts of ash, 
and it was found that this ash contains a notable proportion of man- 
ganese, 

The author points out the importance of studying the ashes of leaves, 
as it is by no means improbable that new elements may be thus 
discovered, 

T. B. 


Tea. By J. A. Wanxurn (Chemical News, xxviii, 186). 


ATTENTION is called to the fact that Zoller found 4°38 per cent. of 
ferric oxide in the ash of genuine tea, and in treating of the adultera- 
tion of tea with iron filings or other preparations of iron, it is necessary 
to bear this in mind. Zoller also found that genuine tea yielded 5°63 
per cent. of ash, and the analysis of seven samples of air-dried com- 
mercial tea confirmed this result, the average amount of ash being 5°75 | 
per cent. 

The determination of the total ash, soluble ash, and insoluble ash of 
tea will often afford satisfactory evidence of adulteration, either with 
spent tea or with foreign leaves. Two grams are sufficient for the deter- 
mination. The results of the examination of various leayes are em: 
bodied in the following table ;— 
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Percentages of Ash in the dried leaves. 


Total. Soluble. Insoluble. 


Common tea....+.seseee 5 92 3°55 2°37 
Paraguay ted ....eee eres 6°28 4°22 2°06 
eee 4°52 2-00 2°52 

4°53 1°84 2°69 
7 ‘84 1°72 6°12 
8-05 3°78 4°27 
9°34 4°16 5°18 
9-90 5 66 4°24 
10 °67 3°19 7°48 
Gooseberry ..secesssees 13 ‘50 7°83 5 67 


2 = 


Micrographic and Chemical Researches on the Textile Fibres 
of certain Bromeliacee. By M. Scuiesincer (J. Pharm. 
Chim. [4], xviii, 161—167). 


Tue fibres of Billbergia Leopoldi are simple and regular in form ; their 
walls are parallel, and everywhere of the same thickness. A cavity, 
which is nearly always less than half the diameter of the cellule, is 
always present. The diameter of the fibres is small, varying from 6 to 


13 millimeters, and their length is considerable, so that they are 
specially suitable for fine tissues. When acted upon by freshly- prepared 
ammoniacal oxide of copper, the fibres undergo a curious change. 
Some of them swell out and turn round their own axis, forming ring- 
lets and knots; others puff out in an undulatory manner, and, under 
the prolonged influence of the reagent, lose all their cellular membranes, 
while their internal membranes are decomposed. The external mem- 
brane alone remains as a bluish tube. A dilute alcoholic solution of 
iodine followed by a drop of very dilute sulphuric acid, gives to the 
fibres a reddish-yellow tint ; nitric acid colours them yellow, and con- 
centrated sulphuric acid slightly decomposes them. A solution of 
caustic soda readily isolates the fibres. 

In Macrochordion tinctorum the fibres have a maximum diameter of 
about 14 millimeters, and the length of the cellules is very small, 
varying from 2 to 6 millimeters. The ends of the cellules are rather 
blunt, rarely pointed. As the fibres have not very thick walls, the 
cavity is large and sometimes occupies half the diameter of the cellule. 
This, however, is irregular, and gives to all the fibre an irregular form. 

Ammoniacal oxide of copper causes a great swelling of the fibre, 
without, however, changing its form ; concentrated sulphuric acid dis- 
solves it completely ; nitric acid colours it yellow, and a solution of 
caustic soda causes the walls to swell, so that the cavity is reduced to a 
fine line, and sometimes disappears altogether. 

J. B. 
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Analysis of the Brazil Chestnut, the Fruit of Bertholettia 
excelsa. By B. Corenwinper (J. Pharm. Chim. [4], xviii, 
14—18). 

THE following results were obtained, and the author compares them 

with those previously found by him in an analysis of the arachide 

kernel or earth nut (Arachis hypogea) :— 
Kernel of Kernel of 
Brazil chestnut. ‘earth-nut. 
6°76 
51°75 
Nitrogenous substances......... sae 21°80 
Organic matter, not nitrogenous .... 17°66 
Phosphoric acid 0°64. } 9-03 
Lime, potash, silica, &c “35 1:39 - 


100-00 


The percentage of nitrogen in the kernel of the Brazil chestnut 
is 2°45. 

The author sugests that the Brazilian chestnut might be more ex- 
tensively used in Europe. Although its oil soon becomes rancid and 
unfit for human consumption, it might be utilized in the manufacture 
of soap, &c., and the pressed cake, if not available as food for cattle, 


would be a valuable manure. J. B. 


Analysis of some Cinchona Barks Grown in Jamaica. 
By J. E. pe Vris (Pharm. J. Trans. [3], iv, 121—123). 


THESE barks were examined by the aid of the chemical processes pub- 
lished by the author, supplemented by the use of the polariscope, 
according to the method also devised by him. 

He now introduces the following modification of his process. To 
the solution of the part insoluble in ether, a solution of sodium iodide 
is added, and, after separating the hydriodide of quinidine—if that 
alkaloid be present—a solution of bitartrate of sodium is poured into 
the filtered liquid, which precipitates the bitartrate of cinchonidine. 

The author also points out that it is a mistake to regard that portion 
of the alkaloids soluble in ether as consisting wholly of quinine. 

“The following table gives the quantity of quinine contained in 100 
parts of the different barks examined :— 
Pure Crystallised 


quinine. sulphate. 


Cinchona succirubra (Cold Spring)... 1°958 2°50 
Dy Ns veevdmesoceseos ‘eoeces 1612 
C. pahudiana 1°229 
ED: is 6ccgndne 400k€0 ¥one ee 0°586 
C. succirubra......... deeosereeoues 0°59 
C. micrantha..... CS eeeorsecesives ° — 


Several of these barks contained a new crystallisable levogyrate 
alkaloid, W. A. T. 
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Analysis of some Barks of Cinchona Officinalis and its 
Varieties, Cultivated at Ootacamund. By J. EH. pre VriJ 
(Pharm. J. Trans. [3], iv, 181—184). 


100 parts of bark dried at 100° C., contain :— 


| 


\Crystallised 


| sulphate 
| of quinine. 


Mixed | Pure 
alkaloids.) quinine. 


Quinovic 
acid. 


Var. angustifolia, grown at Doda- 10:130 | 8-000! 10-199 0-920 
betta elevation 
Ditto i 11 ‘960 ‘100 | 11°600 0-761 
Seedling of C. officinalis, grown at par : , ’ 
elevation of 6,200 feet .. 6 050 286 2914 0188 
Similar variety to No.3 ..........| 10°670 ‘707 4°725 0-250 
Renewed bark of C. officinalis; 18 ; , ’ aii 
months old; 7,800 feet........ 4 "680 470 $°136 ». —, 
Same renewed bark; 15 months old.| 8:°140 *530 5°775 mined. 
Same ; 28 months =" eee . | 10-000 ‘917 3°718 1°612 
Dodabetta, original C. offi 3-115 760 2-243 0-400 
branch-bark 
Same ; small branch-bark 0°984. not determined. 0 °227 
Same: stem-bark, mossed 7°285 | 4°781 6 °095 0 °822 
Same ; unmossed ........++e-2+++-| 4°785 | 2°600 3°314 0 °400 
Large-leaved seedling of C. ofier | ; 
nalis ; elevation 8,200 feet Sa 2 860 | none. — 0 °345 
Dodabetta C. officinalis; =—3 8-920 2 +345 2-989 0°170 


feet ; exposed place ..... 
Same, sheltered ....... 8°424 | 5:°340 6 °807 0°684 


Neddiwattum, C. officinalis; ex- pa , 
posed position ; 5,800 feet $726 | 1410 1-707 ome 

Dodabetta, C officinalis; manured..| 11°660 | 6°950 8°860 0950 

The same, unmanured ............| 8°366 | 3°750 4.°780 0-758 


The results of the analysis of number 14 lead to the conclusion that 
it cannot be a variety of Cinchona officinalis. According to Mr. J. E. 
Howard it is probably Cinchona erythranta. 


W. & &. 


Javanese Cinchona Barks. By J. Jonsr 
(Deut. Chem. Ges. Ber., vi, 1129—1133). 


Tus paper contains a comprehensive account of the marks, prices, and 
alkaloidal contents of a number of samples of cinchona bark from 
Java, which were imported at Amsterdam in May, 1873. 

The results of the examinations show that some samples of Cinchona 
calisaya are very rich in quinine, samples marked D and E yielding 
3°20 and 7°62 per cent. of quinine sulphate. Other samples of 
C. calisaya and samples of C. harskarliana yielded somewhat less 
satisfactory results, while C. caloptera yielded only 0°99 per cent. of 
quinine sulphate. . 

T. B, 
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Persian Opium. By P. Caruzs (J. Pharm. Chim. [4], xvii, 427—429). 


A NEW opium bearing this name is now found in commerce. It occurs 
in conical cakes weighing about 440 grams; its odour is similar to 
that of green coffee, but when heated resembles chocolate. It mixes 
more easily with water than Smyrna opium, and yields 53 per cent. of 
extract. When the extract has been concentrated, it becomes on 
cooling nearly solid, from the separation of crystals of narcotine. 
Analysed by Fordos’ method, the opium yielded morphine 8°4 per cent., 
and narcotine 3°6 per cent. When only half the ammonia required by 
this method is added, almost the whole of the narcotine crystallises by 
itself, the morphine remaining in solution. By the fermentation test 
the presence of sugar was established. This opium differs a good deal 
from the Persian opium described by Guibourt. 
R. W. 


The Ash of Diseased Potatoes. By A. S. WILson 
(Chem. News, xxviii, 91). 


THE potatoes examined were “ Regents,” grown in the wet season of 
1872, and very much diseased. The adhering soil was carefully re- 
moved from the cavities with a knife. The (fresh?) sample gave 1:07 
per cent. of ash, which had the following composition :— 


K. Na. Mg. Ca. Fe,03. P,0;. SO3. ; CO,. Cl. SiO,. O. 
44°51 -25 236 112 ‘53 1448 557 15°80 137 2°89 11:22=100°10 


The author compares his results with those of Hannay (p. 930 of 
this volume), and concludes that potash and sulphuric acid are in- 
creased to some extent, and lime and magnesia diminished in diseased 
potatoes.* R. W. 


Notes on Guano. By E. CHEVREUL. 


1. (Compt. rend., Ixxvi, 1376—1382).—Occurrence of avic acid in 
guano (see p. 1052 of last volume). 

2. (Compt. rend., \xxvi, 1500—1508).—A sample of compact guano 
of crystalline aspect, sent by Messrs. Dreyfus to the Central Society of 
Agriculture of France, evolved carbon dioxide when treated with water 
(1 gram yielding about 10 c.c.), leaving in solution ammonium car- 
bonate and a crystallisable substance containing avic acid, whilst 
brown flocks separated, which consisted of calcium phosphate and 
organic matter. 

A transparent crystalline mass, discovered in a specimen of guano, 
proved to consist of nearly pure ammonium phosphate. 

‘Attention is drawn to the necessity of a proximate analysis in com- 
paring the value of different kinds of manure, and also to the very 
advantageous characters which guano possesses as a fertilising agent, 

* These conclusions will scarcely be substantiated if the results of Hannay and 
Wilson for diseased potatoes are compared with the mean composition of sound 
potatoes given by E. Wolff. It seems very improbable that the entrance of a fungus 
should alter the ash constituents of the tuber, unless time and moisture allow diffu- 
sion from without to take place. That a lack of ash constituents is not the predispos- 
ing cause of disease is shown by numerous field experiments.—R. W. 
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owing more particularly to the above-mentioned property of yielding 
ammonium carbonate and free carbonic acid by the action of water. 
The author considers that avic acid might serve as a certificate of the 
genuineness of a reputed guano. 

3. (Compt. rend., Ixxvii, 155—157).—On examining the various 
ammonium carbonates, to ascertain which of them conferred upon 
guano the property of evolving carbon dioxide on contact with water, 
the author found that the bicarbonate, whether prepared by saturating 
liquid ammonia with carbon dioxide, or by exposing the sesquicarbonate 
to the air, exhibited this reaction. 

4, 5, 6. (Compt. rend., Ixxvii, 453, 569, 901).—The chief facts of 
interest in these three notes are:—That the crystallisable material 
dissolved from guano by cold water, consists mainly of ammonium 
oxalate mixed with yellow, red, and brown organic colouring matters ; 
that the residue left after complete extraction of guano with cold water 
yields avic acid to hot alcohol, although the residue originally possessed 
no smell of the acid; that prolonged washing does not remove the whole 
of the ammonium carbonate from the insoluble residue of guano; that 
the bones of birds found in guano have entirely lost their cohesion, 
being reduced by trituration with water to orange flocks, the water at 
the same time becoming acid and dissolving some calcium phosphate ; 
that one of the samples of guano yielded a salt containing calcium, 
ammonium, potassium, and oxalic acid, soluble in a little water, but 
decomposed by a larger quantity with precipitation of calcium oxalate. 
From a review of his investigations the author concludes that these 


crystalline substances have been formed by a slow action, in the 


absence of any notable proportion of water. 
M. J. S. 


Analytical Chemistry. 


Examination of the Methods of Water-analysis. 
By F. TremAnn (continuation. Deut. Chem. Ges. Ber., vi, 1034—1051). 


Tue methods examined by the author are those which depend on :— 

i. The conversion of the nitric acid into ammonia in an alkaline 
solution (F. Schulze, Chem. Centr., 1861, 657, 833.—Wolf, ibid., 1862, 
a ne, Chem. Soc. J., xv, 385.—Siewert, Ann. Chem. Pharm., 

3). 

ii. The reduction of the acid to nitric oxide, and the reconversion of 
this into acid (Schlésing, Ann. Chim. Phys. [3], xl, 479.—Reichardt, 
Landw. Versuchs-St., ix, 14, 150). 

iii. The reduction of the acid to nitric oxide, and the volumetric 
estimation of the latter (Crum, Ann. Chem. Pharm., |xii, 233.—Frank- 
land and Armstrong, Chem. Soc. J., xx, 67.—F. Schulze, Zeitschr. anal. 
Chem., 1870, 401). 

iv. The oxidation of indigo-solution by the acid (Marx, Zeitschr. 
anal. Chem., 1868, 412.—Trommsdorf, ibid., 171.—Goppelsréder, 
tbid., 1.—Van Bemmelen, ibid., 1872, 136.—Finkener, Rose’s Analyt. 
Chem., Sechste Aufl., ii, 830, 831.—Fischer, J. pr. Chem., 1873, 57). 

The method of Schulze, in a modified form (of which a description is 


92 ABSTRACTS OF CHEMICAL PAPERS. 


given), is preferred by the author to all others. The methods of 
Reichhardt and Trommsdorf are also strongly recommended ; the latter 
is a very useful one for approximate determinations. G. Z. A. 


Estimation of Magnesium, Manganese, and Cobalt. 
By W. Gisss (Chem. News, xxviii, 51). 


Ir the author’s method be followed of precipitating ammonio-magnesium- 
phosphate from a boiling solution, microcosmic salt is a better precipitant 
than sodium phosphate and ammonium chloride. The results are accu- 
rate to 0°2 per cent. of the magnesium present if ammonium chloride be 
added before precipitation and ammonia after the liquid has cooled. 

Microcosmic salt gives good results also with manganese. 

Wohler’s method of separating cobalt from other metals consists in 
converting it into potassium cobalticyanide and precipitating the solu- 
tion of this latter with mercurous nitrate. This precipitation is best 
effected at the boiling heat, with addition of mercuric oxide to remove 
any nitric acid that might be present. The precipitate, after wash- 
ing with hot water containing mercurous nitrate, is then treated as 
Wohler directs. B. J. G. 


Reduction of Soluble Phosphate in Superphosphate. By 
C. U. Sueparp, Junr. (Chem. News, xxviii, 51—54; reprinted 
from the American Chemist). 


THE author brings together the results and theories on reduced phos- 
phate which have already appeared in the last volume of this Journal. 
He then shows their bearing on the value of superphosphate made 
from South Carolina phosphate. Fresenius’s ammonium citrate solu- 
tion dissolves ;3; to 3g of the phosphoric acid in South Carolina 
phosphate. It should be noted, however, that these experiments were 
made upon exceedingly fine dust. He gives no experiment with the 
phosphate as it is used in making superphosphate. Nor does he appear 
to have tried whether repeated treatments of the same portion of sub- 
stance with ammonium citrate always dissolved the same quantity of 
phosphoric acid (see this Journal [2], ix, 80). Some superphosphates, 
made from the above phosphate, the soluble and insoluble phosphates 
in which were determined soon after manufacture, were again analysed 
after the lapse of a year, the reduced phosphate being then also deter- 
mined. The amount of this last was always greater than the loss of 
soluble phosphate, which appears to give support to the theory that 
the alteration of tribasic phosphate is one cause of reduction. It must 
be noticed, however, that no attempt was apparently made to dissolve 
anything by ammonium citrate in the so-called “ fresh ” sample. 
Moreover, the excess of reduced phosphoric acid over the loss of 
soluble phosphoric acid is not really so great, sometimes by one-half, as 
it appears in the author's tables to be. The loss of soluble phosphoric 
acid is greater than is there stated, since the loss of water by keeping 
the superphosphate must be taken into consideration. The paper con- 
cludes with a description of other changes which take place in super- 
phosphate when it is kept for some time, B. J. G. 
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Modification of Forbes’s Method of Estimating Titanic Acid. 
By W. Berret (Chem. News, xxviii, 93). 


Tae finely-powdered substance is fused with twelve times its weight of 
pure acid potassium sulphate. It is then digested in cold water (about 
300 c.c. to a gram of titanic iron ore); and the solution, filtered from 
silica, is diluted with nine times its volume of water, and treated with 
aqueous sulphurous acid till all the iron is reduced. It is then boiled 
for several hours, the evaporating water being replaced. Titanic acid 
is thus precipitated as a white powder, which is washed with water 
containing a little sulphuric acid, and ignited as usual. 
B. J. G. 


Separation of Chromium and Uranium. 
By W. Gisss (Chem. News, xxviii, 63). 


Wuen the chromium exists in the mixture as chromate, together with 
relatively small quantities of chlorides or sulphates, and in the absence 
of any acid, such as phosphoric, which forms a mercury salt not 
easily volatilised, the chromium is precipitated by Berzelius’s method 
with mercurous nitrate. This latter should be free from nitrite, otherwise 
a reduction of the chromic acid will take place; this was erroneously 
attributed, in a former paper (Amer. Jour. Sci. [2], xxxix, 59), to the 
employment of hot solutions. The precipitation is best effected at a 
boiling heat, and the precipitate washed with a hot dilute solution of 
the nitrate. Precipitation with barium acetate with addition of alcohol, 
also gives good results. Lead acetate gives a precipitate which passes 
through the paper. When chlorides or sulphates are present in large 
quantities, the solution may be boiled with soda. The sodium uranate 
is filtered off, washed with water containing soda, redissolved in hydro- 
chloric acid, and the uranium determined as usual. The chromium in 
the filtrate can be precipitated by ammonia after reduction, for which 
purpose an alkaline nitrite is preferable to alcohol, since the time 
occupied in boiling off the latter is saved. When the chromium is not 
present as chromate in the substance to be analysed, it is converted 
into sodium chromate by boiling with a slight excess of soda and then 
adding bromine-water. The small quantity of chromium which, in 
this process, is precipitated with the sodium uranate formed in the 
reaction, is separated as described at the beginning of the paper. 


J. G. 


Direct Estimation of the Constituents of Carbon Compounds 
by One Combustion. By A. MirscueR.icu (Deut. Chem. Ges. 
Ber., vi, 1000—1002). 


Tur compound is mixed with mercuric oxide, and placed in a com- 
bustion-tube open at both ends. Before beginning the combustion, a 
stream of pure nitrogen is passed through the tube. The carbon dioxide 
and water are weighed as usual, the last traces being driven out in a 
stream of nitrogen. If nitrogen is present in the compound, nitric 
oxide is formed, which is retained in a weighed apparatus containing 
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chromic acid and stannous chloride placed between the water and 
carbon dioxide absorption bulbs. By weighing the mercury after com- 
bustion, the amount of oxygen used for the oxidation of the carbon and 
hydrogen is determined, and by deducting this amount from that of the 
total oxygen and hydrogen contained in the carbon dioxide and water 
respectively, the amount of oxygen in the compound is estimated. The 
mercury is weighed after subliming it into a small weighed tube; if 
the compound contained chlorine, bromine, or iodine, this sublimate 
must be dissolved and the halogen present estimated. Sulphur or 
phosphorus forms sulphuric or phosphoric acid. In such cases, caustic 
potash is added, after combustion, fo the residue in the tube, and the 
resulting sulphate or phosphate of potassium analysed by the usual 


methods. 
M. M. P. M. 


Presence of Cyanogen in Bromine. By J. L. Puiprson 
(Chem. News, xxviii, 51). 


In the manufacture of iodine a little cyanogen iodide is often produced. 
It would appear that an analogous bromine compound is formed in 
preparing commercial bromine, since several samples of the latter, even 
when warranted pure, gave indications of cyanogen, the amount of 
which was approximately estimated as follows. Iron filings, equal in 
weight to the bromine employed, were mixed with five times their 
weight of water, and added slowly to the bromine, with stirring. . The 


liquid was rapidly filtered, and in a few days it deposited the whole of 
its cyanogen as ferricyanide of iron. This reaction might be employed in 


testing, with pure bromine, for cyanogen in steel. 


B. J. G. 


Estimation of Hydrocyanic Acid in Bitter Almond Water, 
By A. Kosver (Arch. Pharm. [3], ii, 510). 


Tue author estimates the quantity of hydrocyanic acid in the pharma- 
ceutical preparation by Liebig’s method, 7.e., by the use of a standard 
solution of silver nitrate so prepared that if the almond water is of the 
pharmacopeia strength, equal volumes of the water to be examined and 
of the standard silver must be used; if the standard water is too 
strong, the amount of ordinary water that must be added to it to dilute 
it down to the right strength is thus found by inspection. The Phar- 
macopaia Germanica prescribes that 1000 parts of bitter almond water 
should contain 1 of hydrocyanic acid; hence the silver solution must 
contain 3°148 grams of silver nitrate, AgNO; per litre, the titration 
method corresponding with the equation: 


2HCy + 2KHO + AgNO, = 2H,0 + KNO, + KCy.AgCy, 


and the termination of the reaction being known by the production of 
a precipitate permanent on agitation; this is rendered much more 
evident if a little sodium chloride solution be used as indicator. 

C. R. A. W. 
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The Separation of the Mixed Alkaloids from Cinchona Barks. 
By J. E. pe Vris (Pharm. J. Trans. [3], iv, 241). 


Twenty grams of powdered and sifted bark, dried at 100°, are 
mixed with a milk ‘of lime made of 5 grams of dry slaked lime and 
50 grams of water. This mixture is slowly dried and then boiled with 
the strongest possible spirit, used in successive portions of 200 c.c., 
100 c.c., and 100 c.c. respectively. The liquid is filtered, slightly 
acidulated with weak sulphuric acid, and the precipitated calcium sul- 
phate allowed to subside. The greater part of the liquid can then be 
poured off, the rest filtered through a small filter, and the alcohol 
recovered by distillation. The residual liquid with washings of the 
apparatus is poured into a capsule and heated on a water-bath till all 
the spirit is expelled, then filtered from the mixture of quinovic acid 
and fatty substances which are deposited. The filtrate, reduced to a 
small volume by evaporation, is then, while still warm, precipitated by 
a slight excess of caustic soda. When the precipitated alkaloid melts, 
us is sometimes the case, it must be powdered after cooling before col- 
lecting the precipitate on a filter. After washing with the smallest 
possible quantity of water, the precipitate is drained on blotting-paper, 
then detached from the filter, dried and weighed. 

The amount of quinovic acid may be ascertained in the meantime by 
treating the mixture of quinovic acid and fatty substances with a weak 
solution of caustic soda, by which a great part of this mixture is dis- 
solved. If to this turbid solution a slight excess of chloride of calcium 
is added, only the quinovate of calcium remains in solution, and on 
filtering and acidulating with hydrochloric acid, the quinovic acid is 
precipitated as a bulky jelly. As the amount of quinovic acid is generally 
very small, its quantity can rarely be ascertained with accuracy unless 
the amount of bark be not under 40 grams. The author usually makes 
two determinations of the alkaloids on two portions of bark of 20 


grams each; these he unites for the estimation of the quinovic acid. 
W. A. T. 


Technical Chemistry. 


Sodium Sulphite, as a means of Removing Chlorine after 
Bleaching. By Turopor ScuucuarprT (Dingl. polyt. J., ccix, 
154), 

Wuen sodium hyposulphite (thiosulphate) is used, a thin film of finely- 

divided sulphur is left in the pores of the straw, paper, &c., which have 

been bleached ; this, on exposure to the air, becomes oxidised to sul- 
phuric acid, which destroys the fabric by rendering it brittle. This 
inconvenience is avoided by the use of sodium sulphite, which both 
yields more sulphurous acid, and does not deposit sulphur. 


W. R. 
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Preparation of Magnesium Carbonate from Dolomite. 
(Ding]l. polyt. J., ccix, 467.) 


THE process is based on the fact that magnesium bicarbonate is more 
easily soluble in water than the corresponding calcium salt, The 
dolomite is finely ground and placed in a horizontal rotating cylinder, 
into which carbonic anhydride, obtained from calcium carbonate and 
hydrochloric acid, is forced at a pressure of 5 or 6 atmospheres. The 
solution of magnesium bicarbonate is allowed to flow into a vertical 
cylinder into which steam is passed. The magnesium carbonate is 
allowed to subside and cut into squares, in which form it is brought 


into the market. 
W. R. 


Scott’s Selenitic Mortar. By F. Scuorr (Dingl. polyt. J., 
ccix, 30—45). 


Ir quick-lime be slaked in water containing calcium sulphate in solu- 
tion, the process is attended with phenomena quite different from those 
which are exhibited if pure water be used. The slaking is then 
delayed, proceeds more slowly, and gives a product which, if mixed 
with a certain amount of sand, forms an excellent hydraulic mortar. 
2 per cent. or less of gypsum is sufficient to produce this change in the 
lime as to its mode of action on slaking, and its properties thereafter. | 
The same results are obtained whether burnt or unburnt gypsum is used, 
and to the same extent. The condition of the gypsum is immaterial. 
For a good hydraulic mortar those limes are chosen which slake most 
slowly, and upon the slaking of these the gypsum exerts the most 
influence as regards the delay of the phenomenon, exerting but little 
delaying influence upon those which immediately fall to pieces in water. 
The addition of the gypsum, then, tends to induce the lime to harden 
after slaking, and this hardening follows completely after addition 
of 1} parts by weight of gypsum to 100 parts of lime, and the harden- 
ing tendency is not increased by further addition of the gypsum. On 
hardening there is a perceptible rise of temperature. The retardation 
of the slaking in presence of gypsum is ascribed to the fact that the 
lime, by exertion of surface attraction, becomes covered with the gypsum 
as with a varnish, and its pores being thus filled up, the delay of the 
hydration naturally follows. 

The peculiarity of certain limes which require a considerable lapse of 
time to disintegrate in contact with water, is ascribed to the presence 
ef certain foreign substances which produce the same retarding effect 


that is noticed when gypsum is present. 
W. S. 


Portland Cement from Dolomitic Limestone. 
By F. ErRpMENGER (Dingl. polyt. J., ccix, 286—295). 


Tue author concludes from his experiments that cement made from 
dolomitic limestone hardens under water more quickly than ordinary 
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hydraulic cement. The specific gravity of this cement, when carefully 
prepared, is not less than that of the usual Portland cement. In calcu- 
lating the proportion of alumina to be added, the free lime alone is taken 
into account. The magnesia must not be regarded as equivalent to 
lime, otherwise a product results which does not harden quickly or 
resist the action of water to a sufficient extent. 

M. M. P. M. 


The Iron Ore of Bidasoa; its Treatment by Calcination and 
Lixiviation. By Ernst Réspric and Rost. Haas (Chem. News, 
xxviii, 220—222). 

Some experiments have lately been conducted on behalf of an English 
company working certain iron mines in Spain, with the view of ascer- 
taining whether it were possible in any way to remove sulphur from 
the ore previous to the operation of smelting. The experiments have 
been fairly successful. ‘The ores, which consist principally of “‘ spathie 
carbonate ’’ and ‘‘ brown ore,” and contain from ‘3 to 1°5 per cent. of 
sulphur, were submitted to calcination, and the oxidised sulphur sub- 
sequently removed by lixiviating, or, in some cases, boiling the ore with 
water. 

To ascertain the limit to which the sulphur might be removed by 
suitable calcination and methodical lixiviation, an artificially mixed ore 
was prepared containing 2°5 per cent. of sulphur, in the form of ferric 
sulphide. The results obtained are shown by the accompanying 


analyses :— 
Raw ore. Calcined. Lixiviated. 


° 51°55 53°99 
Manganese ........ 2° 2°59 2°65 
Sulphur .......... "bE 0°75 0°13 
An examination of the wash-water showed that it contained no iron, 
but that sulphates of aluminium, manganese, calcium, and magnesium 
had passsed into solution. J. W. 


Contamination of Water by Copper Pipes. By BE. Reicuarpr 
(Arch. Pharm. [3], ii, 513). 


Tae author points out that most waters take up more or less metal 
from iron and lead pipes, and that copper is not in any way a better 
material. Water which, when freshly laid on in 1859 through copper 
pipes, contained 7:2 parts of copper in a million, contained 0°8 of copper 
per million in 1872. Even this latter water gave a perceptibly green 
metallic soap. Although the quantity has diminished during the thir- 
teen years, yet at the end of that time a most objectionable amount of 


copper was still taken up. C. R. A. W 


The Use of Tartaric Acid in Solutions of Magnesia. 
By E. Lecer (Pharm. J. Trans. [3], iv, 29). 


Sixce the introduction of citrate of magnesia into therapeutics, several 
VOL. XXVIII. H 
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attempts, more or less successful, have been made to replace the citric 
acid, in consequence of its relatively high price. 

When ordinary tartaric acid is used, the solution, at first lmpid, 
quickly becomes turbid, and deposits the greater part of the salt 
formed. In seeking to overcome this difficulty, the author has tried 
the various modifications of tartaric acid which are formed under the 
influence of heat, and he finds that metatartaric acid, prepared by 
heating tartaric acid to 170°, answers perfectly. The solution of 
magnesium metatartrate, which must be prepared with cold water, 
will keep for several weeks without alteration, and as a purgative is 
more energetic and constant than the citrate. 

W. A. T. 


Answer to Coupier’s Remarks on the Preparation of Fuchsine 
without Arsenic Acid. By A. Briintne (Deut. Chem. Ges. 
Ber., vi, 1072). 


THE author states that Coupier’s method of preparing aniline colours 
without the employment of arsenic acid is not in use in any manufactory, 
owing to the great cost and the bad quality of the product, and con- 
siders the circumstance that he can prepare fuchsine of good quality 
as cheaply as by the arsenic acid process, a sufficient indication that his 
method is essentially different from that of Coupier. 

C. E. G. 


Sausages Coloured by Aniline. By E. Reitcuarpr 
(Arch. Pharm. [3], ii, 574). 


Tue use of fuchsine to give to inferior soluble materials the tint which 
ought to be due only to the colouring matters of blood, is of very fre- 
quent occurrence. Sausage meat thus tinted may be distinguished by 
digesting the finely divided substance with alcohol or ether, whereby 
aniline colours are dissolved, giving the usual tinted solutions. Blood 
colouring matters, on:the contrary, are not thus dissolved. By con- 
trasting the quantity of normal soda-solution required to bleach the 
colouring matter extracted from a given weight of sausage with that 
requisite for a dilute fuchsine solution of known strength, an approxi- 
mate notion of the amount of aniline colour present can be obtained. 
Thus, the author estimated that one sample contained 0:005 gram 
fuchsine per kilogram of meat. Apart from the unknown but probably 
injurious physiological action of the fuchsine itself, when habitually 
thus consumed, the practice of tinting sausages in this way is to be 
condemned, as it enables much adulteration with inferior and paler 
substances to be carried on, and it is always liable to introduce arsenic 
into the system, a result to be objected to, even though the quantity 
actually present in a kilogram of meat may be so small as not to be 


readily detected. 
C. RA. W. 
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A Method of Preparing the Fur of Rabbits and Hares*for af 


the Manufacture of Felt without the use of Mercury. By. 
HittaEret. Note by von Detpecn (J. Pharm. Chim. [4], * 
xvii, 453; Dingl. polyt. J., ccix, 230—234). 


Tus fur used for the manufacture of felt is soaked in a solution of 
mercurous nitrate in nitric acid, which alters the structure of the indi- 
vidual hairs, changing the form of the cells, diminishing their size, and 
rendering them transparent. Hillaeret has found that thisis due to the 
action of the nitrous acid evolved by the mercurous nitrate. The 
action of mercury is hurtful to the workmen employed, as their hands are 
frequently immersed in the solution, and they breathe mercurial vapours 
when the fur is drying. Instead of mercury, a saccharine substance, 
such as molasses, may be used, together with nitric acid. The latter 
is reduced to nitrous acid, and produces the desired change. Greater 
difficulty is experienced in washing the felt, but this is counterbalanced 
by the absence of danger to the workman. 


W. R. 


Cadmium Sulphide in a Pasty Condition. (Dingl. polyt. J., 
ceix, 315.)—Sulphide of cadmium finds a technical application in com- 
municating a yellow colour to soap. It may be obtained rubbed up 
with oil, in which form it may be more easily diffused through the 
soap. 

W. R. 


A Red Ink which Resists the Action of most Chemicals. 
(ibid., 316.)—This ink is a solution of carmine in soluble glass, and 
must be kept in a bottle, with a well oiled cork. 

W. R. 


Safranin. (ibid., 316.)—Crude commercial safranine may be puri- 
fied by treatment with alcohol, and presents the appearance of a greenish 
powder with metallic lustre. It can be used for dyeing without a mor- 
dant, and when a small portion is treated alternately with concentrated 
sulphuric acid and water, numerous brilliant colours are produced. 


W. R. 


Spontaneous Ignition of Hay. (ibid., ix, 318.)\—H. Ranke ob- 
served an interesting case of the above. A haystack, 23 feet in length, 23 
breadth, and 16 in height, emitted a smell of burning. On removing 
the hay from the top, at a depth of 5 feet, in the middle of the stack, 
sparks were noticed, which burst into flame. The flame was rapidly 
extinguished with water. The interior of the stack was carbonised, 
and the carbonaceous residue, on heating to 300° in an oil-bath, ignited 
spontaneously on exposure to the air. 


W. R. 


Gum Arabic, of Strong Adhesive Power (Vegetable Glue). 
(ibid., 320.)—It is a well-known fact that gum arabic will not cause 


O¢ 
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blotting-paper to adhere. This may be remedied by adding to 
250 grams of the concentrated solution, 2 grams of aluminium sul- 
phate. Alum answers also, but not so well. 

W. R. 


Testing for Carbonic Acid in Magnesia and Zine Oxide. 
By H. CautmsBere (Dingl. polyt. J., ccix, 154).—Care must be taken 
that all air be expelled by rubbing up the oxides with water in a 
mortar, and warming gently before adding an acid. — 


Dialysed Iron Oxide as a Mordant in Dyeing. (ibid., ccix, 
465.)—Ferric oxide is used as a mordant in dyeing. The large 
amount of acid necessary for its solution acts injuriously on the fabric, 
especially on silk ; this excess of acid may be removed by dialysing the 
acid solution of ferric chloride. 

W. R. 


New Process in the Preparation of Anthracene. (ibid., 466.) 
—The yield of anthracene from heavy oil may be increased from 
10 to 15 per cent. by the use of stirrers in the retorts, from which it is 


distilled. 
W. R. 


A Reddish-Brown Paint for Wood. (ibid., 466.)—The wood 
is first washed with a solution of 1 lb. cupric sulphate in 4 litres of 
water, and then with $ lb. potassium ferrocyanide dissolved in 4 litres 
of water. The resulting brown cupric ferrocyanide withstands the 
weather, and is not attacked by insects. It may be covered, if desired, 
with a coat of linseed oil varnish. . 

W. R. 


Porosity of Porcelain. (ibid., 468.)—Salvetat has noticed that 
if unglazed porcelain be allowed to lie in a solution of colouring 
matter, the interior becomes impregnated with the colour, while the 
outside remains white. By transmitted light, however, the colour may 
be made apparent. This property may be employed in ornamenting 


their porcelain vessels. 


W. R. 


The Purification and Utilisation of Sewage. By R. B. 
GranTuHamM (Chemical News, xxviii, 163). 


The Sewage of Manufacturing Towns. By W. T. McGowen 
(Chemical News, xxviii, 184). 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


III.—Mineralogical Notices. 
By Prof. Story-MaskeLyNne and Dr. Fiieut. 


14. Caledonite. 


Some little’time back a mineral, termed by the dealer who sold it to 
the British Museum, aurichalcite, was bought by the Mineral Depart- 
ment. It was from Leadhills, and though at first sight not unlike the 
mineral under the name of which it went, it really bore much greater 
resemblance to some of the more fibrous and compact varieties of cale- 
donite. In the first place, therefore, it was analysed. The percentage 
composition of the mineral is given in Column I, in a subsequent part 
of this Notice. It will suffice here to say that that analysis led toa 
rational formula represented by five equivalents of lead sulphate, two 
of lead hydrate, with three of cupric hydrate, a composition in which 
a small amount of lead carbonate present in the substance is not 
included. 

A composition thus differing from that received for caledonite led in 
the next place to an investigation of the crystallographic elements of 
the mineral in question. The crystals, however, were microscopic, and 
it was with some difficulty that two of them were found capable of 
being measured with any degree of accuracy; one of these, however, 
when examined under the microscope in light polarised in a definite 
plane, showed principal sections parallel to the edges of the prism, in 
two planes, which were afterwards proved to be perpendicular to each 
other. 

The measurements of the edges in the zone containing these two 
faces gave angles approximately corresponding with those of the zone 
[100,001] of caledonite; a zone perpendicular to this, that, namely, of 
[100,010] was also measured, and the angles in the two cases 
were :— 

As found. As in Caledonite. 
100,101.... 35° 16’ to 35° 30! 35° 37' 
101,001.... 54° 44’ to 54° 30’ 54° 23' 
100,001.... 90° 90° 
100,110.... 48° (approx.) 47° 15' 
100,101.... 90° (approx.) 90° 


The crystals were too minute to afford measurements of any of the 
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angles in other zones, or any more accurate determination of these ; 
indeed only one face, that, namely, of 100, reflected a perceptible 
image into the telescope. The optical characters, however, prove the 
crystal to belong to an ortho-symmetrical system, while the observed 
angles were sufficiently near to those established for caledonite to 
justify the belief that the two minerals were crystallographically 
identical, or nearly so. It was deemed desirable, however, that an 
analysis of undoubted caledonite should be made, in order to see 
whether the received formula for that mineral was correct. The result 
has confirmed the goniometrical determinations, by establishing for 
caledonite the composition above given for the mineral. 

In the analysis of the so-called aurichalcite, it was found that the 
amount of lead sulphate, lead oxide reckoned as carbonate, and copper 
oxide, already gave a total of one hundred, although the water which 
the mineral contains had not yet been estimated. A determination of 
the actual amount of carbonic acid present was then made, and instead 
of 9°5 per cent. of that constituent, as given in Brooke’s analysis, only 
about 1:5 per cent. was found. 

The analysis of undoubted caledonite is given under II in the follow- 
ing table :— 

I II. Mean. 


Lead sulphate ........ 60°25 59°86 
Lead oxide 25°66 
Copper oxide , 7 9-294. 
Carbonic acid } 1°434 
3°701 


» 99°949 


As the mineral occurs in association with cerussite, the carbonic acid 
is most probably present in the form of carbonate of lead. If, then, 
we eliminate this carbonic acid, together with the corresponding | 
amount of lead oxide, the remaining constituents give the following 
equivalent ratios :— 


Lead sulphate 3) 
Teed omide ....00500+ ‘ 2 
Copper oxide 3 soce 8 

5 


which ratios accord with the formula 5PbSO, + 3CuH,O, + 2PbH:0; 
indicating a composition corresponding with three equivalents of lina- 
rite, two of lanarkite, and two of water. 

It is not easy to ascertain how Brooke arrived at his results. In his 
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paper (Edin. Phil. Jour., iii, 117) he states that “the cupreous sulphato- 
carbonate appears to consist of six atoms of sulphate of lead, 
four atoms of carbonate of lead, and three atoms of carbonate of copper, 
if the carbonate of copper be chemically combined and not accidental.” 
No percentage numbers are to be found in his paper, and those given 
by Dana (System of Mineralogy, 5th ed., 626) are clearly not the re- 
sults of an analysis, as the reader might suppose, but are calculated 
numbers based on Brooke’s formula. 


15. Lanarkite. 


Pisani (Compt. rend., Ixxvi, 114) and Jannettaz (ibid., Ixxvi, 
1420), and, still more recently, Schrauf (Mineralog. Mitt., 1873, 
heft 2, 137), have shown that lanarkite is not a lead sulphate and car- 
bonate, as Brooke and Thomson have stated it to be, but a combi- 
nation of one equivalent of the sulphate with one of the oxide. It 
seemed not improbable that the second equivalent of lead oxide might 
be in the form of hydrate. As this water would only constitute some- 
what more than 3 per cent. of the mineral, and as Pisani’s analysis 
showed a deficiency of more than 2 per cent., it was considered 
advisable to analyse lanarkite with a special view to decide this point. 
A very pure specimen lost at 100°, in one hour, 0°008 per cent. ; in 
another hour, at the same temperature, the same trifling amount. 
When heated to just visible redness, it gave off 0°149 per cent. of water, 
and when it was exposed to a bright red heat for half an hour, nothing 
further passed into the chloride of calcium tube. 

An analysis of the heated mineral gave the following numbers 


(PbSO, + PbO). 
Theory. 


Lead sulphate 57°70 57°605 
Lead oxide 2° 42°395 


100°59 100°000 


Ianarkite, then, contains no water, and like caledonite, no carbonic 


acid. 

lt is of interest, in connection with this subject, to note that the 
maxite of Iglesias, Sardinia, examined last year by Laspeyres (Jour. 
Prakt. Chem., 1872, 470), consists of lead sulphate in combination with 


lead carbonate and hydrate. 
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IV.—On the Analysis of a Meteoric Stone and the Detection of 
Vanadium in it. 


By Ricuarp Apsoun, M.A., T.C.D., Proelector of Chemistry, 
Caius College, Cambridge. 


Berore the celebrated researches of Kirchoff and Angstrém, which 
have proved the presence in the sun and fixed stars of many elements 
that occur on the earth, our knowledge of the chemical composition of 
extra-terrestrial bodies was, I may say, entirely derived from the exami- 
nation of the meteoric stones or aéroliths which occasionally fall on the 
surface of our planet. The analysis therefore of these bodies has for a 
long time engaged the attention of many of the most eminent chemists. 
Howard, Klaproth, and Vauquelin, and more recently Berzelius, 
Rammelsberg, and many others, have investigated their composition, 
and have clearly demonstrated the presence in them of 18 elementary 
bodies, identical with those which occur in terrestrial minerals, viz., 
oxygen, sulphur, silicium, carbon, phosphorus, copper, aluminium, 
chromium, iron, manganese, nickel, cobalt, calcium, magnesium, sodium, 
potassium, titanium, and tin. Hydrogen, chlorine, arsenic, antimony, 
and lead have also in some cases been detected in these bodies. 

The result of recent investigations in which I have been engaged 
relative to the presence of vanadium in traprocks (see Chem. News, 
October 18, 1873, page 183), led me to the conclusion that this metal 
is probably to be found in all rocks of this class; and, as the proximate 
constituents of meteorites are in general the same as those of traprocks, 
it seemed likely that vanadium would be found present in the former 


as well as the latter. 


I accordingly selected for examination a meteoric stone from the | 


Mineralogical Museum of Trinity College, Dublin, which fell at Adare, 
in the county Limerick, in the year 1810. The surface of this stone 
is of a dark colour, and exhibits a fused appearance: doubtless the 
effect of the heating that it underwent during its rapid transit through 
the earth’s atmosphere. On examining its recent fracture, it appeared 
to consist of an earthy matrix, in which were imbedded numerous 
small, shining, metallic particles. Its specific gravity was 3°94. 

In order to ascertain if vanadium was present, the following course 
was adopted :—12 grams of the finely powdered mineral were digested 
with nitric acid, and the whole evaporated to dryness, the object of 
this first step being to oxidize the metallic particles. The residue was 
fluxed with four times its weight of sodium carbonate, and the fused 
mass being permitted to cool, a small quantity of nitre was added. The 
crucible was now cautiously heated, care being taken that it did not 
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attain more than a dull red heat. The mass was lixiviated with water, 
and the aqueous solution was boiled with ammonium carbonate, and 
filtered to remove silicic acid. Hydrochloric acid being added, the 
filtrate was evaporated, and hydrogen sulphide passed in, to precipitate 
any metals of the lead group that might be present. The filtered solu- 
tion was then treated with an equal volume of a concentrated solution 
of ammonia, and hydrogen sulphide was passed in till all the free 
ammonia was saturated. At this stage the solution assumed a beauti- 
ful intense cherry-red colour, a sure indication of the presence of 
vanadium. ‘This coloured liquid was filtered off, and saturated with 
hydrochloric acid ; and the precipitate, consisting of sulphur and vana- 
dium sulphide, was dried, ignited, and the residue then melted with a 
pinch of nitre. From the potassium vanadate thus formed, the cha- 
racteristic blowpipe reactions of vanadium were obtained. The re- 
mainder of the potassium vanadate, along with the microcosmic salt bead 
formed in the blowpipe experiment, was dissolved in water, acidulated 
with sulphuric acid, and shaken in a test-tube with hydrogen peroxide 
and ether. The result was the formation of a dark red colour in the 
aqueous portion of the solution, without the slightest trace of blue in 
the supernatant ether, clearly demonstrating the presence of vanadium, 
and at the same time showing that chromium was entirely absent. 

The discovery of vanadium induced me to make a quantitative 
analysis of this stone, and as all the determinations were conducted with 
the greatest care, a brief account of the methods I employed, and of 
the results, may not be destitute of interest. 

The separation of the metallic particles from the silicious portion of 
the stone was effected in the following manner:—10 grams of the 
finely pulverised mineral were digested for 24 hours with an excess of 
iodine, and the insoluble portion was separated by filtration. The 
excess of iodine having been removed from the filtrate by distillation 
with sulphuric acid, the iron was precipitated with sodium acetate, and 
the nickel and cobalt were separated in the filtrate by the potassium 
nitrite process. Two grams of the metallic particles, which had been 
removed from the earthy matrix by means of a magnet, were dissolved 
in nitric acid, and on the addition of the molybdate solution gave a 
decided indication of the presence of phosphoric acid. It was present 
however, as a mere trace. 

The portion deprived of metallic particles by iodine was now heated 
with dilute hydrochloric acid, evaporated to dryness, and exhausted 
with water, and the several constituents of the aqueous solution deter- 
mined by known methods. The residue was boiled with a solution of 
pure sodium carbonate, in order to dissolve out the silicic acid which 
had been set free by the action of the hydrochloric acid. 

During the digestion with hydrochloric acid, it was observed that 
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hydrogen sulphide was copiously developed, which indicated the pre- 
sence in the aérolith of iron sulphide. In order to determine its amount, 
2 grams of the original mineral were fluxed with sodium carbonate and 
potassium nitrate, and the sulphur was estimated as barium sulphate. 
From the sulphur thus found, the quantity of magnetic pyrites was 
calculated, and the amount of iron corresponding to it was deducted 
from that of the soluble silicate. 

The mineral portion, therefore, of this meteorite soluble in hydro- 
chloric acid, consisted of a silicate and of magnetic pyrites. 

The residue insoluble in hydrochloric acid was fluxed with sodium 
carbonate and potassium nitrate, and its various components were deter- 
mined in the ordinary manner. The chromic oxide obtained from this 
portion is, in the discussion of the analysis, assumed to be present as 
chrome iron. 

The alkalis of both the soluble and insoluble silicates were determined 
from large separate portions, in order to insure greater accuracy in the 
results. A search for lithium by means of the spectroscope was insti- 
tuted, but with an entirely negative result. 

The following is a statement of the proximate and ultimate composi- 
tion of the Adare meteorite, as determined by my analysis :— 


I. Mineralogical composition. II. Metallic portion. 


Metallic portion 

Magnetic pyrites .... ‘ Nickel . 
Chrome iron ‘ Cobalt 

Soluble silicate ’ Phosphorus .... 
Insoluble silicate .... 


III. Silicate soluble in, hydrochlo- 1V. Silicate insoluble in hydrochlo- 
rie acid. ric acid. 
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V.—Note on the Action of Zine Chloride on Codeine. 


By C.R. A. Wricut, D.Sc., Lecturer on Chemistry in St. Mary’s 
Hospital Medical School. 


Ir is stated by Matthiessen and Burnside (Proc. Roy. Soc., xix, 71) 
that when codeine hydrochloride is heated with zine chloride to 
170°—180° for 15 minutes, the following reaction occurs (the empiri- 
cal formule of the original and resulting substances being used) :— 


C,sH.,NO; = H.O + CsHiNO2; 


accordingly the term “apocodeine” was applied by them to the 
product. 

On attempting to prepare for the market, “apocodeine,” according 
to the process described by Matthiessen and Burnside, Mr. D. 
Brown (Messrs. Macfarlaneand Co., Edinburgh), obtained a product 
which exhibited most of the properties ascribed to “ apocodeine”’ 
hydrochloride, but which, when analysed by the writer, gave entirely 
different numbers: the same result occurred in several instances when 
the process was somewhat varied; if the action be carried on at a low 
temperature, and for a short time, as suggested by Matthiessen and 
Burnside, the chief product is a loose compound of zinc chloride and 
the hydrochloride of a base isomeric with codeine, yielding amorphous 
salts, soluble in ether, and itself amorphous; i.e., of a base exactly 
corresponding with tricodeine (Proc. Roy. Soc., xx, 278); if a longer 
time of heating be adopted, or a higher temperature, there is also formed 
a good deal of a base insoluble in ether, probably tetracodeine. 

The following numbers were obtained :— 

Specimen A. Prepared by D. Brown in strict accordance with 
Matthiessen and Burnside’s directions: the substance thrown 
down by addition of water to the product of the action, is a loose 
double chloride of zinc and tricodeine, from which the zine cannot be 
wholly separated by successive solutions in water and precipitations by 
hydrochloric acid: dissolved in water and precipitated by sodium car- 
bonate ; precipitate dissolved in ether and ethereal solution agitated 
with a few drops of hydrochloric acid— 


0°2205 gram gave 0°521 CO, and 0°129 H,0. 


B. Prepared by D. Brown. Similar product obtained in the same 
way, the precipitation with sodium carbonate and treatment with ether 
being performed twice— 

0°3480 gram gave 0°821 CO, and 0°202 H,0, 
0°1940 ~ 0°0845 AgCl. 
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C. Prepared by C. R. A. Wright. Product from action of zinc 
chloride on strongly acid solution of codeine hydrochloride, kept at 
170°—180° for 30 minutes; treated as before; much base insoluble in 
ether formed— 

02985 gram gave 0°707 CO, and 0:173 H,O, 
0°1720 ™ 0:075 AgCl. 


Calculated. Found. 


For apocodeine _ For tricodeine 
hydrochloride. hydrochloride. A. B C 


Cito .... 208 64-38 6444 6434459 
Hydrogen .. 6°30 6-26 650 645 6-44 
Chlorine.... 11°18 10°60 io 10-78 10°78 


Tricodeine hydrochloride, when perfectly pure, gives no immediate 
coloration with ferric chloride, but develops a red-purple tint on 
standing a short time; “apocodeine,” on the other hand, gives the 
reactions of apomorphine (M. and B.), «.e., an immediate coloration 
with ferric chloride. Each of the three samples above mentioned 
yielded a pale red-purple tint immediately with ferric chloride, the 
colour deepening much on standing. From these results it is evident 
that the base soluble in ether produced by the action of zinc chloride 
on codeine, has not the composition of ‘apocodeine,” but consists 
almost wholly of tricodeine along with minute quantities of other 
bodies. 

It has already been shown (Proc. Roy. Soc., xx, 282) that when 
tricodeine is acted on by hydrochloric acid, it readily undergoes the 
reaction— 


(CisH2, NOs), = nH,0 + (CisHigN Oz), 


(the empirical formule of the original and resulting substances being 
employed), and it has been pointed out also that the resulting pro- 
duct agrees in all its characters with the “‘apocodeine”’ of Matthies- 
sen and Burnside. It hence appears probable that the substance 
examined by Matthiessen and Burnside was not produced solely 
by the action of zinc chloride on codeine, but was an alteration-product 
of the tricodeine first formed ; not improbably a large excess of hydro- 
chluric acid was used to agitate with the ethereal solution of the base, 
and the acid liquor obtained evaporated, either spontaneously or on the 
water-bath; removal of the elements of water then ensued through 
the action of the excess of acid on the tricodeine, the greater part 
of which must have been converted into ‘‘apocodeine”’ in this way, 
unsuspected by the operators. 
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V1I.—On the Hydrochloride of Narceine. 


By C.R. A. Wricut, D.Sc., Lecturer on Chemistry in St. Mary’s 
Hospital Medical School. 


Ir has been stated by Petit (Bull. Soc. Chim. Paris, xviii, 534) that 
narceine has comparatively little tendency to combine with hydro- 
chloric acid, so that unless a large excess of acid be present in the 
liquor from which narceine hydrochloride is deposited, the crystals 
which separate contain less chlorine than that calculated for the 
formula N.HCl (where N = C.;H.,NO,). With certain weak solutions 
Petit obtained substances corresponding to 5N.HCl, and 10N.HC), 
the latter being invariably formed by the action of water on either the 
neutral hydrochloride, or substances less basic than 10N.HC1. 

The author can corroborate many of these statements. Thus, 
crystals of a basic hydrochloride deposited from a solution containing 
between 8 and 4 equivalents of hydrochloric acid for 1 of narceine, 
contained, after drying at 100°, 5°77 per cent. of chlorine, whilst others 
thrown down from a solution containing less acid (but still in excess 
relatively to the narceine), contained 3°06 per cent. of chlorine, the 


formula N.HCl requiring 7°11 per cent. 
When 8 or 10 equivalents of hydrochloric acid are present, a strong 
solution deposits sandy crystals, which give the following numbers :— 
A. Crystals drained on the filter-pump, washed with a little cold 
water, and well pressed between blotting-paper— 


13490 gram lost at 100 0°1455 = 10°78 per cent. 
a » 01810 =1079 , » 


B. Crystals washed once with cold water, three times with cold 
alcohol, and twice with ether, and exposed to the air, with frequent 
stirring, until all smell of ether had disappeared (about two hours)— 

14680 gram lost, at 100°, 0°1590 = 10°83 per cent. 

The formula N.HC1.3H,0, represents a loss of 9°75 per cent. on 
becoming anhydrous. Petit represents the hydrochloride as N.HCI. 
23H,0, requiring 8°26 per cent. of loss only ; but he states that his 
specimens lost one-tenth of their weight at 100°. The excess found 
18 doubtless due to the hygroscopic character of the body ; although 
crystals A and B lost most of their water of crystallisation over sul- 
phuric acid, yet the whole could never be thus removed, from 1 to 2 
per cent. being always lost on further heating to 100°; on the other 
hand, the hydrochloride when perfectly dried at 100°, always gained 
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1 per cent. or more in weight by keeping over fresh sulphuric acid; 
thus :— 


A. 1°677 gram lost at 100° 0°1810 gram = 10°79 per cent. 
Residue over sulphuric acid, 18 hours, gained 0°0180 = 10:7 per 
cent. 
B. 1:4680 gram lost, at 100°, 0°159 gram = 10°83 per cent. 
Residue over sulphuric acid, 18 hours, gained 0°0150 = 1°02 per 
cent. 
Residue over sulphuric acid, 4 weeks, gained 0°0155 = 1:06 per 
cent. 


When fully exposed to the air of the laboratory, the perfectly anhy- 
drous salt gains rapidly in weight, and at the end of a week regains 
the whole of the 10°8 per cent. of water originally lost at 100°. 

After drying at 100°, the hydrochloride gave the following nun- 
bers :— 
0°3940 gram gave 0°798 CO, and 0°233 H.0. 
02890 - 00835 AgCl. 
0°7610 ” 02260 AgCl. 


Calculated. Found. 
276 55°25 55°24 
30 6°01 6°57 
14 2°80 — 
144 28°83 cae 
30°5 711 715 7°35 


C,3;H29N Os, HCl 499°5 100°00 


On dissolving the crystallised hydrochloride in 50 times its weight | 
of boiling water, and cooling, fine filamentous crystals formed ata | 
temperature of 35°; these were filtered off and washed a little on the / 
filter-pump ; after drying at 100° they contained— 


Chlorine = 1°30 per cent. 


agreeing with 6N.HCI, which requires— 
Chlorine = 1-26 per cent. 


On digesting these crystals with cold water, after rubbing them up to 
a fine powder in a mortar with a little water, the percentage of chlorine 
was diminished, but the whole could not thus be removed; after seven 
‘treatments by digestion with about 100 times their weight of water for 
24 hours, filtering off, and washing on the filter-pump, the residual 
crystals still retained— 


Chlorine = 0°88 per cent. 
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And after recrystallisation from hot alcohol, the deposited crystals 
retained— 
Chlorine = 0°75 per cent. 

‘This corresponds with Petit’s formula, 10N.HCl, which requires 
Chlorine = 0°76 per cent. ; but it is doubtful if this is a definite body, 
as further crystallisations diminished the percentage of chlorine to 
05 and 04 per cent. Hitherto it has not been found practicable to 
obtain narceine absolutely free from chlorine, the base having neces- 
sarily existed at one time as hydrochloride in the treatment of opium 
by the Robertson-Gregory process. Precipitation by an excess of 
alkali, and several recrystallisations from boiling alcohol, fails to remove 
every trace of chlorine. 

The most natural explanation of this would appear to be that hydro- 
chloric acid forms a chlorinated narceine-derivative, perhaps analogous 
to chlorocodide, and difficultly separable from narceine ; but no evidence 
of the existence of such a body could be obtained. On digesting 
narceine with several times its weight of concentrated hydrochloric 
acid at 100° for an hour, a change is produced; but the resulting com- 
pound is not a chlorinated base, being simply formed by the removal 
of the elements of water, thus (employing the empirical formule of 
material and product) :— 


C.;H.).NO,.HCl1 — H.O +: C.;H2;NOz.HCl. 


On adding water to the strongly acid liquid, a tarry mass is thrown 
down; this is principally the hydrochloride of the new base, from 
which the pure hydrochloride may be obtained by dissolving the tar 
in hot water, leaving the solution to cool, and fractionally precipitating 
by the addition of strong hydrochloric acid. The first fraction is 
somewhat dark-coloured, the latter ones are nearly white amorphous 
flakes; these cohere together on drying, forming a brittle gummy 
mass. After drying at 100°— 


04090 gram gave 0°8590 CO, and 0:2190 H,0, 
0°6480 a 0°202 AgCl. 

Calculated. Found. 
Coz 276 57°32 57°28 
Has 28 5°82 5°95 
N 14 2°91 oe 
Os 128 26°58 _ 
Cl 35°5 7°37 7°72 


— 


C.;H,;NO;,HCl 481°5 100-00 


The free base is amorphous and sparingly soluble in ether; it is 
excessively soluble in all alkaline solutions, even in sodium carbonate 
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solution. Its salts yield with ferric chloride solution a dark-blue purple 
colour, gradually becoming purple-brown; chromate of potassium 
and sulphuric acid gives a dark red-purple colour. The physiological 
action of this new body is ogly slightly marked, doses of one and two 
decigrammes of its hydrochloride being. subcutaneously administered 
to cats and dogs without production of any noticeable symptoms. 

The narceine used in these experiments was obligingly presented to 
the author by David Brown, Esq. (Messrs. Macfarlane and Co., 
Edinburgh) ; it has long been known to this gentleman that narceine 
hydrochloride becomes basic on treatment with water; in some in- 
stances, however, he has found that two sorts of crystals are simul- 
taneously deposited on cooling a solution of the hydrochloride; the one 
fine and filamentous, soluble in alcohol, and consisting of narceine, 
retaining only a little hydrochloric acid; the other consisting of hard, 
gritty crystals containing 6°46 per cent. of chlorine, the formula, 


N.HC1.3H,0, requiring 6:41 per cent. 
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General and Physical Chemistry. 


Spectra of Gases in Geissler’s Tubes. By A. WUELLNER 
(Pogg. Ann., exlix, 103—112). 


Tue following results of Schuster’s experiments, (1) that pure nitrogen 
allows only the spark-discharge to pass, and yields the line-spectrum 
only; and (2) that the silent discharge and the band-spectrum can only 
be produced in presence of small quantities of other gases, were tested 
by the author, who, in order to remove the last traces of oxygen from 
the nitrogen, suspended in the gas a coil of iron wire, which was for a 
considerable time kept red-hot by a galvanic current. He found that 
he could obtain either the one or the other spectrum by varying the 
pressure. On purifying the nitrogen in the same way as Schuster, by 
sodium, he was also able to obtain both spectra, and when the pressure 
was reduced to 5 mm., he noticed exactly those changes in the light of 
the discharge described by Schuster; but he found the spectrum to be, 
not the line-spectrum of nitrogen but the spectrum of carbon. He 
thinks that his experiments furnish a new proof that the line-spectra 
and the band-spectra of gases are produced respectively by the spark- 
discharge and by the silent discharge. 
R. S. 


Absorption-spectrum of a Solution of Nickel Nitrate. 
By H. Emsmann (Pogg. Ann., vi, 334). 


NickeL nitrate solution absorbs the red and violet ends of the spectrum. 
A flat bottle filled therewith serves as a means of distinguishing certain 
kinds of otherwise similar colours, inasmuch as objects treated with 
them present different appearances when viewed through the solution. 


C. R. A. W. 


On the Electro-Chemical Equivalent of Silver. 
By F. Koutrauscu (Pogg. Aun., exlix, 170—186). 


Tue object of this investigation was to determine, with the highest 
refinements of modern apparatus and methods, the ratio of the mag- 
netic to the chemical unit of current-force. 

This memoir is divided into three parts. In the first are recorded 
the details and results of three determinations of the electro-chemical 
equivalent of silver. 
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The variation in the horizontal intensity of the earth’s magnetism, 
T, was observed during each experiment and reduced toa mean. The 
‘-galvanometer was read every twenty seconds during the half to three- 
quarters of an hour occupied by each determination. Tc eliminate 
variations in declination, the current was commuted in the galvano- 
meter every five minutes. The electrolyte was a 15 per cent. solution 
of silver nitrate contained in a large silver crucible as cathode, with a 
rod of silver covered with muslin for anode. 

The following are the numbers obtained :— 

I. II. ITI. 

Duration of the current.... ¢ 1979°7 2399°6 2699°5 see. 
Mean deviation on scale.... @  636°99 52642 521°59 mm. 
Precipitated silver M 1185°52) 1139°05 = 1269°29 mer. 
Mean position of the Bifilar- s . ; . 

mungastemeter 6 +195 +78 +59 div. 
Horizontal intensity of earth’s \ T 18492 1/8400 1/8396 

magnetism 


T was calculated from by the formula— 
T = 1°8385 (1 + 0°000105 8). 


The distance of the millimeter scale from the galvanometer mirror 
was 3687'] mm. Therefore, putting y for the angle of deviation, 
SBF = tan 2y. The strength of the current in absolute measure, 
z, was obtained by introducing these values into the expression 

i = 31°959 T tan y, 


which, according to previous determinations (Pogg. Ann., cxxxviii, 7), 
denotes, for the particular galvanometer used, the current strength 


corresponding with the angle of deviation y. 


The silver deposited in 1 sec., m = i consequently —~ is the quan- 
7 


tity of silver precipitated in 1 sec. by the unit-current, or, in other 
words, the electro-chemical equivalent of silver. 
The results are as follows :— 
m 
7 
5°0482 0°57359 0°11362 
41767 0°474.69 0°11365 
covccoes 41877 0°47017 0°11368 


t m 


Now the chemical equivalent of silver, according to the exact deter- 
minations of Stas, is 107-93. . Multiplying, therefore, 0°11363 into 


, we obtain, for the electro-chemical equivalent of water, the 


9 
107°93 
number 0:009476, which is about 1} per cent. larger than that gene- 
rally received, viz., 0°00933. 

The older determinations are then discussed, and the probability 


| ll on he a Oe -~ | 


ee = 
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shown that in all of them the estimation of the terrestrial intensity was 
inaccurate, the general result being to raise them when corrected. The 
mean of all the most trustworthy gives 0°009421. 

The second part of the memoir deals with the choice of a galvanic 
| current-unit. The use of Jacobi’s unit is deprecated, on account of its 
being based on purely chemical considerations, bearing no relation to the 
other properties of the current. It is, however, pointed out that by re- 
ducing the volume of gas to 0° and 800 mm. (801°3 exactly) instead of 
to 760 mm., the units of Jacobiand Weber would become identical. For 
rough estimations the unit may be taken as precipitating 1 mgr. of cop- 
per in half a minute; but for accurate work the absolute unit derived 
from magnetic measurements is the only one admissible. 

Electromotive force is most conveniently expressed by the product 
of the current-strength into the resistance ; and if Siemens’ resistance- 
unit be employed, the electromotive force of 1 Bunsen (or Grove) cell 
will be expressed by the round number 2°00 (Pogg. Ann., exli, 458), 
and (taking the mean of the author’s determinations and those of von 
Waltenhofen), 1 Daniell element = 11°57. 

In the third section, these and some previous results of the author 
are combined with Favre’s measurements of the electromotive force of 
Daniell’s and Grove’s cells in heat-units, to deduce the mechanical 
equivalent of heat. The results are respectively 456°5 and 407°2 kilo- 
grammeters. That obtained from the Daniell element is of course the 
more trustworthy, and even this is probably too high, in consequence of 
the electromotive power being determined in a compensated cell, 
whilst the calorimetric measurements were made with a cell in a state 


of activity. 
M. J. S. 


Pyrometric Researches. By A. WEINHOLD 
(Pogg. Ann., exlix, 186—235). 


Tus paper contains a detailed examination of several methods which 
have been proposed or used for the measurement of high temperatures. 
The air-thermometer, upon the indications of which all the other deter- 
minations were based, consisted essentially of a porcelain vessel holding 
about 20 ¢.c., in communication with a manometer which indicated the 
pressure whilst the volume was kept constant. Dry air was found to 
be the only gas suitable for filling the thermometer. It was necessary 
to refill each time, and also, after each heating, to control the pressure 
at a normal temperature. Minute descriptions of the apparatus and 
mode of using it are given, also the formula for the corrections due to 
the capacity and temperature of the air in the tubes connecting the 
porcelain vessel with the manometer. A trial determination of the 
boiling point of zine gave 1035°. The coefficient of the cubical expan- 
Sion ot porcelain was found to be 0°0000305—0-0000359, which num- 
bers are higher than that generally received. 

Pyrometers depending on the Expansion of Solids—Three such, 
Sauntlett’s, Bock’s, and Oechsle’s, were tested: they all proved utterly 
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useless. Attempts were also made to construct pyrometers in which 
the differential expansion of silver and platinum, and of steatite and 
platinum, should communicate angular motion to a mirror, but they 
were equally futile, owing, in the former case, to the fact that the silver 
tube did not return to its original dimensions on cooling, and in the 
latter to a continually increasing contraction of the steatite, even after 
sixteen re-heatings. 

The change of shape exhibited by a prism of quartz on being heated 
was also investigated. The section of the prism used was a right- 
angled isosceles triangle, and the method adopted was to observe with 
a telescope the position of the images of an object placed in front of the 
hypothenuse, and reflected internally by the faces forming the right 
angle. On heating to about 400° these images moved away from one 
another regularly and considerably, and on cooling they returned to 
their original positions; but above that temperature their relative 
motion diminished, and at a strong red heat became reversed, owing 
apparently to a change in the relation of the two coefficients of expan- 
sion. The quartz was found, on cooling, to be full of fissures, which 
rendered it useless. Zircon is suggested as probably more suitable. 

The applicability of the calorimeter to pyrometry was studied. The 
apparatus used is minutely described, and the sources of error pointed 
out. <A series of determinations of the specific heat of platinum 
showed that it increased slightly between 100° and 250°, diminished 
between 250° and about 500°, and then again increased, the greatest 
difference being about 10 per cent. on the mean value. The specific 
heat of wrought iron increases considerably with rise of temperature, 
being about 40 per cent. higher at 900° than at 100°, but it is suffi- 
ciently regular to admit of the employment of the following interpola- 
tion formula, in which C, indicates the specific heat at ¢°:— 


C, = 0°105107 + 0°00006538 ¢ + 0°000000066477 ?. 


The temperature of a mass of iron may therefore be determined by the 
calorimeter. 

Lamy has proposed to estimate high temperatures by observing the 
tension of dissociation‘of a solid substance which evolves a gas on heat- 
ing, and re-absorbs it on cooling. The author has re-examined Lamy’s 
experiments with calcium carbonate, and has also studied the compound 
of calcium chloride with ammonia, CaC].8NH;. With the latter sub- 
stance complete re-absorption of the ammonia on cooling could not 
be attained, and with the former many remarkable irregularities were 
observed, which rendered it quite inapplicable to the present purpose. 
The author concludes that the dissociation of bodies consisting of a 
solid and a gas does not follow the law announced by Lamy and 
Debray. 

Lastly, Siemens’ resistance pyrometer was compared with the air 
thermometer at various temperatures between 98° and 992°. Up 
to 400° the differences were trifling; from 530° to 550° the Siemens 
indicated 26°—28° above the air thermometer; above 900° it showed 

_32°—35° below. The determinations above 500° depend each on one 
experiment only. 
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The author considers that the Siemens is the only serviceable pyro- 
meter ready for immediate reference. 

In a postscript the acoustic pyrometer of Mayer and that of Caignard 
Latour and Demonferrand are discussed, and their unsuitability for 
high temperatures demonstrated. 

M. J. S. 


Some Calorimetric Problems and Values. By M. BertHeELoT 
(Compt. rend., Ixxvii, 971—976). 


1. Tue author in his thermochemical investigations had found that the 
action of sodium borate on ammonium sulphate, both in solution, gave 
rise to an absorption of heat equivalent to — 2°25 heat-units, whilst 
Favre and Valson found only —1:16. The author has repeated his 
experiments, which were made by the direct method of mixing the 
solutions, and obtains results agreeing sensibly with those previously 
found; he attributes the different results obtained by Favre and 
Valson to their having obtained their numbers by an indirect method, 
namely, the difference of the heat of solution of sodium borate in pure 
water (—11°04), and in water charged with ammonium sulphate 
(—12°20). 

2. By the method of reciprocal double decomposition, that is, by 
acting on sodium borate with hydrochloric acid, and on sodium chloride 
with boric acid, it was ascertained that the saturation of soda by 
boric acid takes place at once, as in the case of other acids, and not 
by successive steps. 

3. When silver nitrate is precipitated by potassium iodide, the whole 
of the heat developed by the formation of the argentic iodide is not at 
once rendered sensible in the calorimeter; thus in one experiment, at 
the end of the first minute, the effect was equivalent to 231 heat-units 
whilst at the end of three or four minutes it had risen to 26°4, so that 
in general the thermic effect due to the formation of a solid body 
cannot be represented by a constant co-efficient, unless the substance 
produced is crystalline. This is an important point for consideration 
n the discussion of problems in which precipitates are produced. 

4. Owing to an error in the calculation of the number formerly 
given (+ 20°6) for the action of potassium iodide on mercury chloride, 
it should be + 13°67. A recent experiment has given + 13°61, so 
that HI (dissolved) + HgO (precipitated) disengages + 23°0. The 
heat developed in the formation of crystallised mercury iodide is greater 
than that of any other iodide. 

5. The numbers obtained for the action of a solution of oxalic acid 
on calcium hydrate vary as much as 2°0 units; this the author 
believes to be owing to the formation of hydrates of calcium oxalate of 
various composition. Probably the variations observed by Favre in 
the precipitation of barium sulphate are due to the same cause. 

6. The constitution of a salt recently dissolved is not necessarily 
the same as that which it acquires after the lapse of a certain time. In 
the experiments of Reischauer (Ann. Chem. Pharm., exv, 116) on 
fused sodium acetate, it was found that the salt deliquesced when 
exposed to the air, absorbing as much as 7H,0; this supersaturated 

VOL. XXVII. K 
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solution suddenly crystallises, depositing the ordinary hydrated acetate, 
C,H;NaO,..3H,0, and then the 4H,O in excess, which it had absorbed, 
passes off by spontaneous evaporation. This phenomenon the author 
believes may be explained by supposing that the sodium acetate which 
is present in solution in the anhydrous state, suddenly becomes hydrated, 
and separates in the crystalline form. Although in this instance 
the change takes place suddenly, it is possible that in others it may 
take place gradually ; this appears to be the case with the formates of 
strontium, calcium, &c. The probable cause why certain solutions 
require the lapse of a longer or shorter period of time before they pass 
from a state of supersaturation to the normal state, is that the salt in 
solution is only slowly transformed into the hydrate ——s depo- 
sited. . E. 


Specific Heat of Zirconium, Silicon, and Boron. By W. G. 
Mixter and E. 8. Dana (Ann. Chem. Pharm., clxix, 3888—392). 


THE determinations were made by means of Bunsen’s ice-calorimeter, 
with the following results :— 


Specific heat. 
(1.) Pure silver 0°0549 
(2.) Crystallised silicon (Si 98°7, Fe 0°6, 0°16995 
Zn 0°7) 01704 
(3.) Zirconium (Homogenous plates n.} 0°1313 


sembling graphite, and contain- 0°1321 

ing Zr 54°53, Si 5°44, Al 40°36) a 
Crystallised boron (B_ 90°18, 0:24.72 

BE POR 646000000 e00000 4008 } 0°2489 


From these numbers the following specific heats of the pure elements 
were calculated (specific heat of iron, 0°1138, Zn 0:0955, Al 0°2143) :— 
Silicon = 0171. Zirconium, 0:066. Boron, 0°2518. 


These numbers show that silicon and boron do not obey Dulong and 
Petit’s law, as already observed by Regnault and Kopp, while the 
atomic heat of zirconium is nearly the same as that of silver. 

C. 8. 


Frigorific Effects produced by Capillarity combined with 
Evaporation of Carbon Disulphide on Bibulous Paper. 
By C. DecuarMeE (Compt. rend., lxxvii, 998—1000). 


On dipping the end of a piece of bibulous paper into carbon disulphide, 
the liquid rises on the paper, owing to capillary attraction. Small 
crystals, like hoarfrost, may be observed on the highest point of the 
capillarised liquid. Whether these are a compound of carbon disulphide 
with water, or whether they are ice, the author has not been able to 
determine. The temperature falls from + 20 to —12 or —15. 
similar phenomenon is produced by chloroform, but not by ~ 
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Researches on Explosive Substances. 
By MM. Roux and Sarrav (Compt. rend., Ixxvii, 478—481). 


Tue authors have made a number of experiments with different kinds 
of gunpowder, by exploding them in a manometer. The compression 
of gas from 3, 4, and 5 grams of powder was measured, for example, at 
27°, by 64, 86°5, and 1060 mm. of mercury. These numbers reduced 
tol gram of powder, give 21:3, 21°6, and 21:2. The contents of the 
gauge being 102 c.c., the gas from 1 gram of powder occupies at 0° and 
760 a volume equal 271 c.c., which is found by the following for- 
mula :— 
214 x 273 ' 
76 Xx (273 + 27) ate 


The results obtained are tabulated as follows :— 


V', = 0°102 


VT 
Degrees C.| Litres. 273 Foot-pounds. 


Heat-units. 
Atmospheres. 


Sporting powder ...| 807°3 4654 234 3989 2,687,909 
Cannon powder....| 752°9 4360 261 4168 2,524,317 
Rifle powder. ...... 730°8 4231 280 4339 2,451,987 
Ordinary powder... 694 °2 4042 281 4160 2,343,492 
Blasting powder....| 570°2 3372 307 3792 1,952,910 


The second column refers to the number of heat-units evolved 
by the gases in passing from the temperature of combustion to the 
ordinary atmospheric temperature of 17°. The third gives the abso- 


lute heat of combustion obtained by the formula, T = 273 + 17 + Q, 
c 


when ¢ represents the mean specific heat at a constant volume of the 
products of combustion. The number c = 0°185 formed by Bunsen 
and Schischkoff, has been adopted. The fourth column shows the 
volume of gas in litres at 0°, and 260 mm. from 1 kilo. of powder. 
The pressure of expansion of the gas compressed into the bulk of 
1 litre, is to be found in the fifth column. The sixth column gives the 
extreme theoretical amount of work in foot-pounds. 

Experiments have also been made with gun-cotton, &c., with the 
following results :— 


Weight of gas! Vol. of gas 


Heat-units. for 1 ker. for 1 kgr. 


n.. 0 ‘600 455 
0°740 576 


0°485 334 


| 
eae | 0 °853 720 litres. 


0 °466 329 


a 
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Action of Heat on Gases and Vapour condensed by Charcoal, 
and the Behaviour of Charcoal with certain Liquids. By 
MeELseENs (Compt. rend., Ixxvii, 781). 


When wood-charcoal, saturated with dry chlorine, is placed in the 
longer branch of Faraday’s syphen gas-condensing tube, and the heat of 
boiling water is applied to it, the shorter branch being placed in a 
freezing mixture, a portion of the gas is volatilised. Pressure being 
thus developed, liquefied chlorine soon appears in the tube. The expe- 
riment is well adapted for a lecture-demonstration. The author has 
liquefied in this manner ammonia, sulphur dioxide, hydrosulphuric 
acid, hydrobromic acid, ethyl chloride and cyanogen. 

Wood-charcoal retains so firmly the vapours of the volatile liquids, 
bromine, hydrocyanic acid, carbon sulphide, ether and alcohol, that 
upon repeating with them the experiment just described, no liquid is 
obtained.* 

Pouillet observed a slight evolution of heat when water, oils, ethyl 
acetate, and alcohol were absorbed by mineral powders, and still more 
marked effects with organic powders. The author finds that, with 
charcoal, still more heat than in the above cases, is given out when it 
absorbs liquids upon which it has, apparently, no chemical action. 
Thus with 5—10 grams of charcoal, and 40—80 grams of bromine, 
the temperature was raised 30°C. If the charcoal had been previously 
heated to expel gas, and then cooled in vacuo, the absorption of bromine 
being also conducted in vacuo, no doubt the rise of temperature would 
have been still greater. 

B. J. G. 


Researches on Crystalline Dissociation: Valuation and Dis- 
tribution of Work in Saline Solutions. By P. A. Favre and 
C. A. Vauson (Compt. rend., Ixxvii, 577—584; 802—808; and 
907—915). 


Tue solution of a salt in water is usually accompanied by a contraction 
of the salt and of the solvent; this can readily be determined by com- 
paring the density of the solution with that of the salt and solvent. 
The mechanical value of this contraction can be calculated, since we 
know that at a temperature of 15° a contraction in water of 5/55 ° 
its bulk corresponds to 7576 heat-units. In making these esti 
mations, the authors have determined with the greatest care the 
specific gravity of 16 various salts, both anhydrous and contait 
ing water of crystallisation; also the density of a solution cot 
taining one equivalent of the salt—reckoned in grams—in oe 
litre of water. They have observed that the circumstances under 
which the hydrated salt assumes the crystalline state slightly influences 
its density, which cannot, therefore, be regarded as absolutely inv 
riable. Three tables accompany the first memoir, giving for 16 salts: 
—I. The density of the anhydrous salt, of the hydrated salt, and of its 
aqueous solution, prepared as above described. II. Gives the total 


_ * With regard to alcohol, this observation is implied in the fact recorded by Hunter 
in this Journal [2], vi, 187, that 1 volume of charcoal at 100° C., absorbs 141°1 volume 
of alcohol vapour. 
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contraction in volume produced by the solution of the anhydrous salt ; 
the contraction due to the formation of the hydrated salt; the con- 
traction due to the solution of the hydrated salt thus found ; and also the 
mechanical equivalent corresponding with these contractions expressed 
in heat-units. III. Tabulates the amount of heat rendered sensible in 
the calorimeter by the solution of the anhydrous and hydrated salts, 
and also that corresponding with the formation of the hydrated crystal. 
From an inspection of the last-mentioned table, it will be observed that, 
with the exception of strontium nitrate, all the anhydrous salts dissolve 
with disengagement of heat, whilst all the hydrated salts, with the 
exception of aluminium sulphate with 18H,O, lower the temperature. 

The second communication gives the results obtained from a com- 
parison of the coercive effects produced by the solution of anhydrous 
salts of different kinds in water, accompanied by a tabular arrangement 
of the experimental results, and the numerical consequences deduced 
from them. An inspection of this table shows :— 

1. That with the exception of ammonium chloride, bromide, and 
iodide, all the salts examined give rise to a contraction of volume on 
being dissolved. 

2. With respect to their coercive energy, the salts of the various 
acids may be arranged in the following groups :—Ist. Carbonates and 
borates; 2nd, sulphates and fluorides; 3rd, chlorides, nitrates, and 
bromides; 4th, iodides. The corresponding arrangement according 
to the metal they contain, is, lst, aluminium and copper; 2nd, 
strontium, barium, and calcium; 38rd, sodium and potassium; 4th, 
ammonium. 

3. When a salt dissolves, two opposed effects may be simultaneously 
produced: Istly, the contraction of the solvent under the influence of 
the salt ; 2ndly, an increase in volume in the salt, caused by dissocia- 
tion. Of these, the first is generally the most considerable. 

4. When a salt is dissolved, each of its saline radicals produces an 
increase of density proper to itself, and quite independent of the other 
radical with which it is associated. 

5. As ammonium chloride, bromide, and iodide, when dissolved, 
produce an increase in the total volume, a result not observed with 
salts of other metals, the author thinks it probable that the ammonium 
salts in solution are ina much more advanced state of dissociation than 
any of the other salts which have been examined. 

It is possible that the phenomena of coercion may be due to the 
molecular surfaces of the salt, in the extreme state of division in which 
it is in solution, acting on the water, so as to give it a density greater 
than that which it possesses in the liquid or even in the solid state, 
somewhat similar to that produced by the action of charcoal on car- 
bonic anhydride, when the latter is condensed within its pores; here 
the development of heat is greater than that which would be produced 
by the solidification of the gas. 

In the third memoir, the authors observe that when several salts of 
strong acids are dissolved in a sufficient amount of water, the thermic 
results are such that we may suppose each of the acid radicals to be 
associated indifferently with any of the metallic radicals; this is the 
result of the phenomenon of thermoneutrality, as deduced from the 
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existence of a thermic modulus. The variations in volume which 
accompany solution also satisfy these relations; and when this is the 
case, the author designates it by the term densineutrality. There are, 
however, certain exceptions. Berthelot has already treated this ques. 
tion from the point of view of the calorific effects, and the author's 
results obtained from the determinations of the density of the solutions 
agree with these: thus sodium nitrate produces sensibly the same 
calorific effect, whether it is dissolved in pure water, or in a solution 
containing equivalent quantities of sodium chloride or ammonium 
sulphate. The increase of density is also practically the same. 

In the case of certain double salts, such as copper-potassium sulphate, 
the results show that the double salt no longer exists in solution, and 
therefore the conditions of thermoneutrality hold good; with acid 
salts, however, which in the crystalline state are true double salts, the 
case is different; here their state when in solution, as shown by their 
density, is the same as that produced by a mixture of a solution of 
the normal salt with a solution of the acid. Thomsen has ascertained 
that this causes an absorption of heat, 

Amongst those salts which do not satisfy the conditions for thermo- 
neutrality, the authors have examined two cases, namely, the solution 
of 1 equivalent of sodium carbonate in water containing 1 equivalent 
of ammonium sz‘phate; and the solution of 1 equivalent of sodium 
borate in water containing 1 equivalent of ammonium sulphate; in 
both these instances the thermic results show that there has been 
an almost complete interchange of acids by the bases. 

C. E. G. 


Verification of Baumé’s Hydrometer. By Bertue ort, Covtitr, 
and p’ALMEIDA (Compt. rend., xxvii, 970—971). 


THE graduation of this instrument having been altered so that it was 
no longer in conformity with the original definition, the authors under- 
took to re-establish the graduation, and in the course of their investi- 
gations have obtained some numerical results which they think may 
be useful. 

The solution of salt which serves as the standard is made by dis- 
solving 15 parts of sodium chloride in 85 parts of distilled water. A 
litre of this at the temperature of 12°5° and at 760 millimeters weighs 
1110°57 grams, the weighings being made in air with brass weights. 
The apparent weight of a litre of water weighed in this manner is 
998:084 grams at 15°, 998°404 grams at 12°5°, and 998-876 grams 


at 4°. 
C. E. G. 


An Improved Form of Gas Generator. By C. J. Woopwar) 
(Chem. News, xxviii, 209). 

Two forms of apparatus are suggested, available respectively for large 

or small quantities of gas. They are simple in character. A small 

vessel for the solid reagent is placed above and in connection with a 

. larger vessel containing the acid. By various modes of pressure the 
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acid is forced into the upper vessel containing the solid (chalk, 
zinc, &c.), and the gas generated is drawn off for use. When sufficient 
gas has been obtained, the pressure is relieved, and the acid flows back 
into the lower vessel. :* 


On the Nature of Electricity. By E. Epiunp (Pogg. Ann, 
Erginzungs-band, vi, 241—262). 


A New Electrical Machine according to Holtz’s Principle. 
By H. Leyser (Pogg. Ann., exlix, 587—591). 


On the Secondary Current. By K. W. KnockenHAveEr (Pogg. 
Ann., Erginzungs-band, vi, 302— 314). 


On Temperature and its Measurement. By G. RecknaGeL 
(Pogg. Ann. Erginzungs-band, vi, 275—302). 


Application of Solar Heat as a Source of Mechanical 
Power. By A. Bercu (Pogg. Ann., Erginzungs-band, vi, 591— 
595). 


Inorganic Chemistry. 


The Polythionic Acids. By W. H. Sprine 
(Deut. Chem. Ges. Ber., vi, 1108—1111). 


Tue author has examined the action of the chlorides of sulphur, 
8.Cl,,SCl,, on certain of the metallic sulphites. 

If the chloride 8,Cl, (b. p. 138°) be added drop by drop to a solution 
of pure potassium sulphite, a slight rise of temperature is observed, 
and the solution remains perfectly clear, but after a time abundantly 
deposits potassium trithionate. The mother-liquor then contains— 
beside potassinm chloride—potassium thiosulphate (hyposulphite), but 
im proportionately very small quantity. If the amount of S,Cl, neces- 
sary to convert potassium sulphite into trithionate be added at once to 
the concentrated solution, a considerable quantity of flocculent amor- 
phous sulphur separates. On the addition of 8,Cl, to barium sulphite 
suspended in the smallest possible quantity of water, a slow action 
accompanied by rise of temperature was observed, sulphurous anhy- 
dride was evolved, and the solution contained barium chloride and 
trithionate ; but the quantity obtained of the latter salt was small. 

From these observations it appeared probable that the action of the 
chloride SC], on sulphites would give rise to the formation of trithio- 
nates without secondary products, and this, experiment shows, is the 
case. On addition of this chloride to a concentrated solution of potas- 
sium sulphite, the mixture became warm, and a crystalline mass of 
potassium trithionate was soon deposited. If an excess of the chloride 
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was added, the rise of temperature was greater, sulphurous anhydride 
was evolved, and white sulphur separated. This mode of formation 
renders it extremely probable, in the author’s opinion, that the constitu- 
tion of trithionic acid is given by the formula 


H—O—O—O—S—S—S—O—O—O—H. 
Thiosulphuric acid may with considerable probability be regarded as 
H—S—S—O—O—O—H ; 


and, since by the action of iodine it may be converted into tetrathionic 
acid, it appears almost established that the formula of tetrathionic 
acid is 

H—O—O—O—S—S—S—S—O—O—O—H. 

The author considers that some light is thrown on the constitution 
of pentathionic acid by the following experiment :—On the addition of 
8.Cl, in small quantities to a pasty mixture of barium thiosulphate and 
water, sulphur separates ; if the mass be then at once brought on a 
filter, and the filtrate allowed to drop into diluted sulphuric acid, 
barium sulphate is precipitated, but no sulphur. After eliminating 
the free sulphuric acid by the addition of precisely the required 
quantity of barium hydrate, a solution is obtained which exhibits 
all the reactions of pentathionic acid. This mode of forming penta- 
thionic acid leads to the formula 


H—O—O—O—S—S—S—S—S—O—O—O—H. 


As characteristic of trithionic acid, and as a means of distinguishing 
it from dithionic and tetrathionic acid, it is stated that the salts of this 
acid, when heated with solution of cupric sulphate, cause the separation 
of cupric sulphide. This is observed only when sulphites are either 
absent, or present in very small quantity only; if the solution contain 
much sulphite the cupric salt is reduced, but no sulphide precipitated. 
To ascertain whether, during the reduction caused by the sulphite, the 
trithionate underwent alteration, the author mixed concentrated solu- 
tions of potassium sulphite and trithionate, then added cupric sulphate, 
and heated. The liquid became colourless, and on cooling deposited 
fine white glistening needles having the composition (Cuz) S30¢.K28;05 
+ aq. This salt is difficultly soluble in water and insoluble in we 

H. EH. A. 


Decomposition of Nitric Acid by Heat. By L. Carius 
(Ann. Chem. Pharm., clxix, 273—343). 


Nirric acid, as is well known, is decomposed by heat, yielding red 
vapours. The object of the present research has been to ascertain the 
nature and degree of this decomposition at various temperatures, princ- 
pally by determining the specific gravity of the vapours. The specially 
prepared acid employed contained 99°55 per cent. HNO, and 0°45 per 
cent. H,O. No further dehydration could be attained. The determina- 
tions were all made in tubes of hard glass, which was proved to be 
unacted on by the acid. In the first series the following process was 
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used: A small quantity of the acid was sealed up in a weighed tube, 
together with air, and the tube then heated to the required temperature 
in an air or vapour bath. The baths employed are minutely described 
and figured. The tube, which was placed horizontally, was frequently 
rotated, in order to mix the contents. The whole of the liquid being 
converted into vapour, the capillary point of the tube was opened in the 
flame, and the pressure allowed to equalise itself very slowly with that 
of the atmosphere. The tube was then re-sealed, cooled, weighed, 
opened under water, and the residual air + oxygen measured. The 
oxygen not reabsorbed during the cooling was calculated from a sub- 
sidiary research (vide infra). The actual amount of acid in the tube 
when weighed was also controlled by conversion into a barium salt, 
and only those determinations accepted in which the two methods gave 
concordant results. 

The tabulated results of the determinations made by this method at 
about every 10° between 129° and 312° show that the decomposition 
increases up to about 256°, above which temperature the density of the 
vapour is appreciably equal to 18 (H = 1), which is 4 of that of 
HNO, (31:5), as it should be if the decomposition takes place according 
to the equation 


2HNO; = 2NO, + H,O + O. 


For lower temperatures the density (air=1) is given by the two 
interpolation formulee— 


s = 1:68619 + 0:0069874¢ — 0°000044736 + 0°000000029869#.. I. 
s = 17:1814 — 0°201521¢ + 0°000872962 — 0:0000012848¢*.... II. 


The first is used for temperatures between 170° and 180°, the second 
for temperatures above 190°. Below 160° a third formula, derived from 
the second series, was used, owing to the larger number of the deter- 
minations upon which it was based. 

In the second series the method was modified. A known weight of 
nitric acid was introduced (in a closed bulb) into a tube of known 
capacity, filled with air. The tube was then sealed, and, after break- 
ing the little bulb, the whole was heated, opened, and resealed as 
before. From the measurement of the residual air the volume of the 
vapour at the given temperature could be calculated. Numerous pre- 
cautions requisite for obtaining accurate results are described, as are 
also the details of determinations of the density of benzene, bromine, 
and chloride of sulphur vapours, made according to the above methods 
to show the degree of accuracy which they would afford. 

The formula derived from this series was— 


s = 2°14494 + 0°0003402¢ — 0:000016154?? IIT. 


which agrees well with formula I. 

The determinations of the amount of oxygen remaining unabsorbed 
on cooling were made by a process in every respect similar to the 
second method, except that the tube was not opened at the high tem- 
perature. The increase in the volume of the permanent gas over that 
originally contained in the tube was regarded as oxygen. It was 
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found that the amount of residual oxygen increased with the tempera- 
ture, and also with the relative volume of air up to certain limits. For 
correcting the first series of determinations, the assumption was made 
that the limit occurred when 500 ¢.c. of air were present with 1 gram 
of nitric acid, and, further, that the increase of the residual oxygen up 
to this point was regular. The corrections calculated from these 
assumptions are apparently as accurate as if the free oxygen had been 
determined each time. 

These experiments also showed that above 200° the proportion of re- 
sidual oxygen becomes constant, evidently owing to the re-formation of 
nitric acid during the cooling of the sealed tubes, so that above 200° 
the decomposition assumes the character of true dissociation. The 
reason why the oxygen is not entirely reabsorbed on cooling is 
evidently that the presence of water is necessary, and that, as the 
amount of HNO; formed increases, it unites with the excess of water 
to form a compound which no longer influences the combination of 
N,0, and O. This takes place when the reconstituted acid contains 
about 17 per cent. of water. 

It would follow from this that above the limit of the increase of air 
(e.g., with 1200 c.c. to 1 gram of HNO;), and below 200°, the whole of 
the oxygen set free would remain so; and on calculating by the first 
method the specific gravity of the vapours, and from that the extent 
of the decomposition, a very close accordance was observed between 
the amounts of oxygen thus obtained and those actually observed. The 
corrections for the residual oxygen in the second series, in which this 
excess of air was always present, were made in accordance with this 
supposition. 

A few experiments were made respecting the vapour-density of dilute 
nitric acid, in order to correct the experiments with the strong acid for 
the amount of water it contained. The presence of water was found 
to hinder the decomposition, but not to such an extent as to make the 
correction for 0°45 per cent. larger than the errors of observation. 
+ Even acid so dilute as 0°15 per cent. is decomposed to some extent by 
being heated to 260°. 

Finally a variety of considerations and experiments are brought to 
bear on the inquiry whether the decomposition is accurately represented 
by the equation given above, and it is shown to be in the highest 
degree probable (though data do not exist for absolute proof) that 
none of the other oxides of nitrogen are present. 

The following portion of a table shows the percentage decomposition 
at every 10° above the boiling point of the acid. 


86° 90°. 100°. 110° 120°. 130°. 140° 150°. 160°. 


T.—Per cent. de- P ; : : , ; f . ; 
composition . . }u 05 11°40 12°86 1465 16°74 19:05 21°86 25°48 28°96 


170°. 180°. 190°. 200°. 210°. 220°. 230°. 240°. 250°. 256°. 


I.—Per cent. de- ’ ’ ; , : ’ : , 7 . 
composition. . } 35 25 41:23 49°39 58°83 66:12 72:07 77°67 84:22 93°03 1000 
M. J. S. 
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The Dioxides of Barium, Strontium, and Calcium. 
By Em. Scu6ne (Deut. Chem. Ges. Ber., vi). 


Tue author refers to a communication made by him seven years ago, in 
which he pointed out some of the properties of these dioxides. He 
prepares them by the original method of Thénard, and assigns to them 
the formule: BaO,.8H,O0O—SrO,.8H,0—and CaO,.8H,0 respectively. 

The author generally confirms the results obtained by Conroy (see 
this Journal [2], xi, 808), but differs from him in saying that the 
anhydrous oxides are snow-white, not “pale buff,” as stated by 
Conroy. 

Barium dioxide melts at a strong red heat, oxygen being given off ; 
at the same temperature the dioxides of strontium and calcium do not 
melt, but they lose one atom of oxygen. 

The three hydrated dioxides crystallise in isomorphous forms belong- 
ing to the quadratic system, the most ordinary combination being 
oP. oP, the crystals being tabular from predominance of oP. 


M. M. P. M. 


Preparation of Crystalline Borates in the Dry Way. By 
A. Dirrse (Compt. rend., lxxvii, 783—786, and 892—896). 


Wnuen boric acid is heated with an oxide or a carbonate, the borate 
formed is, generally, in the form of a more or less transparent glass, 
varying in composition with the proportion of each ingredient em-' 
ployed. The great impediment in the preparation of crystalline borates 
in the dry way is, in fact, the ready fusibility of these bodies. This 
difficulty has now been overcome by adding the borate to be crystal- 
lised, or its constituents, to a mixture of alkaline chlorides in equivalent 
proportions contained in a platinum crucible, so arranged over the 
lamp that the bottom only is at a red heat. The borate sinks and dis- 
solves in the chlorides, which are only just in a state of fusion on the 
surface. On reaching the surface again by convection, the borate , 
becomes crystalline. It is easily detached from the cooled mass, and 
is then washed with hot water. 

Calcium Borates.—A saturated boiling solution of boric acid readily 
attacks Iceland spar, marble, chalk or dolomite, forming small needles. 
These crystals present the same appearance as the crusts of natural 
calcium borate which are found in Tuscany on the limestone, and 
which Beudant supposed were formed by the action of borax upon the 
carbonate. The author has not, however, succeeded in decomposing 
limestone, at the ordinary pressure, with a hot saturated solution of 
borax. The composition of the borate formed by the action of boric 
acid on a carbonate is expressed by the formula Ca’''H,B,Os.(H;BOs)2, 
or monocalcic tetrametaborate, plus 2 mols. of boric acid. This com- 
pound loses its water at 200°, and fuses at 450°. When it is intro- 
duced into the crucible containing the alkaline mixture, kept at as low 
4 heat as is compatible with fusion, the crystals which form on the 
surface have the following composition :—Lime = 44°57, boric oxide = 
55°42, corresponding with the formula CaB,0,, or calcium metaborate. 
The same result is obtained with the precipitate—a sesquimetaborate, 


+ 
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according to Rose—which is formed on adding borax to a soluble 
calcium salt. The addition of a small quantity of calcium chlo. 
ride to the fused mass in the above experiments causes crystallisation 
to take place more quickly, but with no alteration in composition. The 
crystalline borate appears in the form of four-sided prisms, often 
flattened out into plates, and arranged in fluted masses. It is colour. 
less, transparent, very fusible, readily soluble at 50° in concentrated 
hydrochloric or nitric acid diluted with its own bulk of water, but 
insoluble in boiling concentrated acetic acid. If the calcium chloride 
employed in hastening the formation of the crystals amounts to a fourth 
of the whole mixture, a borate is crystallised having the formula, 
Ca;B,O, (= Ca;B,0, + B,O3), or calcium orthoborate plus one mol. of 
boric oxide. ‘This is also formed when a little boric acid is added to 
a fusing mixture of 2 parts of potassium chloride, 2 parts of sodium 
chloride, and 1 part of calcium chloride. The crystals have the form 
of long prisms, striated parallel to the side-edges. They are soluble in 
all acids except acetic. The third crystalline calcium borate formed 
has the composition, lime = 34°67, boric oxide = 65°32, corresponding 
with the formula Ca,B,0;,(= Ca,B,0;.B,0;), or 2 mols. of calcium meta- 
borate, plus 1 mol. of boric oxide. It is obtained by adding to the 
mixed chlorides in fusion, precipitated calcium borate,* or the product 
of the reaction of boiling boric acid solution on caic-spar, with the 
addition of one-third its weight of fused boric acid. The crystals are 
‘long, silky, slender needles. The same salt is obtained in flattened 
pearly needles, when boric acid is simply fused with chalk. If, in the 
former operation, the boric acid, instead of being one-third of the weight 
of the borate employed, be in great excess, the crystallisation is retarded, 
and the salt formed, which is in flat needles soluble in cold nitric acid, 
is the calcium analogue of borax. 

Strontium Borates.—Strontium carbonate behaves like calcium car- 
bonate with a boiling solution of boric acid. But if the product of the 
reaction, or the precipitate produced by mixing borax with a soluble 
strontium salt, be added to the heated chlorides, it does not fuse but is 
converted into strontium borax containing strontia = 42°66, boric 
oxide = 57°33, corresponding with the formula SrB,O;. Even when 
a slight excess of strontium chloride is present, the same result is 
obtained. If in the last case a jet of steam be directed upon the top 
of the melting contents of the crucible, crystals are formed which do 
not differ in composition from those last mentioned. This compound 
forms long needles soluble in cold nitric acid. If caustic strontia be 
added in excess in either of the last three experiments, opaque striated 
four-sided prisms crystallise out. These are very soluble in acid, and 
have the composition Sr.B;O,,. When one equivalent of boric acid and 
one equivalent of caustic strontia are heated strongly in a carbon 
crucible, brilliant needles are obtained, which, when added to the mix- 
ture of heated chlorides containing a little strontium chloride, are con- 
verted into short striated crystals consisting of SrB,O,. If, in the last 
operation, caustic strontia be also added in excess, small, flat prisms 
are obtained. They are coloured yellow by a trace of iron, and they 


* Composition not given. 


INORGANIC CHEMISTRY. 129 


have the composition Sr;B,O,. This compound dissolves in all dilute 
acids except acetic. 

Barium Borates—When the precipitate formed by adding borax to 
a soluble barium salt, is dissolved in the fused chlorides, needles are 
obtained which show a tendency to group themselves in crosses or 
stars, the branches of which are inclined to each other at an angle of 
60°. The composition of these crystals is barium 52°37, boric oxide 
47°63, corresponding with the formula BaB,O; Boric oxide and 
caustic baryta when brought to a strong red heat in equivalent quanti- 
ties, in a carbon crucible, yield a grey crystalline mass, which when 
submitted to the action of the mixed chlorides, with the addition of 
barium chloride, furnishes white six-sided prisms terminated by pyra- 
mids. They are readily soluble in warm dilute acids, and contain 
barium 58°46, boric oxide 41°54, corresponding with the formula 
Ba,B,Ou. The addition of caustic baryta to the crucible prevents all 
crystallisation. 

Magnesium Borates—When a mixture of magnesia and boric oxide, 
the latter in large excess, is brought to a white heat ina carbon crucible, 
hard, white, opaque masses are left on cooling, surrounded by the glass 
of boric acid. These masses consist of long needles radiating from 
centres. They are soluble in all warm dilute acids, except acetic, and 
they contain magnesia 30°00, boric oxide 70°00, corresponding with 
the formula Mg;B,0;,(= 3MgB,0,.B,0;), which is the formula of 
the boracite from Luneburg. When this compound is introduced into 
the fused chlorides, it loses half its boric oxide, the freed oxide 
forming in transparent drops attached to the portions of salt which 
are yet unaltered. The crystals which form are large, trans- 
parent, flattened needles, terminated by points. They dissolve in 
warm dilute nitric and sulphuric acids, and contain magnesia 46°40, 
boric oxide 53°60, corresponding with the formula Mg,B,O,. The same 
compound is produced if the operation is commenced with one equi- 
valent of magnesia and two equivalents of boric oxide. If the artificial 
boracite be heated very strongly with the mixed chlorides, it loses a 
fourth only of its boric oxide. The crystals thus obtained are in the 
form of needles or of prisms, which contain magnesia 36°85, boric 
oxide 63°15, corresponding with the formula MgB,Q,. 

The constitution of the borates of barium, strontium, and mag- 
nesium above described is similar to that of the analogous calcium 
compounds. 

Double Borates.—If the artificial boracite be heated in the mixed 
chlorides with a large excess of calcium chloride, the crystals form 
very slowly, and the salt is obtained in prisms terminated by regular 
pyramids. It contains lime 29°78, magnesia 21°34, boric oxide 48°87, 
corresponding with the formula Ca;Mg;B,0;.[ or Ca;B,O9.Mg3B,0,]. If 
strontium chloride be substituted for the calcium chloride, the compound 
MgB,0, is alone obtained. But if caustic strontia be substituted, a 
double salt of strontium and magnesium, exactly analogous to the 
magnesio-calcic salt described above, is obtained, containing strontia 
43°60, magnesia 16°40, boric oxide 40:00. Both these double salts 
dissolve easily in dilute acids. The author could not obtain a similar 
double salt containing barium. B. J. G. 
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Iodarsenic Acid, a Compound of Iodine with Arsenious Acid, 
and its Compounds with Basic Oxides and Alkaline Iodides. 
By Sitvestro Zrnno (N. Repert. Pharm., xxii, 385—390). 


THE author showed in a former paper (Chem. Soc. J. [2], ix, 1164) 
that iodine, under certain circumstances, combines with sulphurous acid 
to form a kind of sulphuric acid in which the iodine replaces oxygen; 
that certain salts are formed from this iodo-sulphuric acid ; and that 
the decolorization of iodide of starch by sulphurous acid depends on 
the formation of the above acid, and not upon that of hydriodic acid 
and sulphuric acid, as commonly supposed. 

In the present paper the author describes the formation of a similar 
acid from arsenious acid, which he calls iodo-arsenic acid. Using the 
old notation, he assigns to it the formula AsOsI,, and explains its con- 
stitution as the replacement of two atoms of oxygen in arsenic acid by 
two atoms of iodine. It is prepared as follows :— 

To a boiling solution of arsenious acid, iodine suspended in water is 
added as long as it dissolves, and the liquid is filtered through charcoal, 
and evaporated on the water-bath till it begins to lose its transparency. 
It is then left in a cool place for several days, during which time 
the iodarsenic acid is deposited in very small brilliant, colourless 
crystals. 

Todarsenic acid has the following properties. It is more soluble in 
water than vitreous arsenious acid: it is also soluble in alcohol, but 
not in ether or benzene. It is decomposed by air and light, and more 
especially by direct sunlight. 

If heated in the dry state, it is partly decomposed into iodine and 
arsenious acid. Its solution also by continued boiling is partly decom- 
posed into hydriodic acid and arsenious acid. 

Chlorine-water and nitric acid set free iodine, with formation of 
arsenic acid. Sulphuric and hydrochloric acids set free iodine. Sul- 
phuretted hydrogen gives the usual yellow precipitate, while hydriodic 
acid is formed. Alkalis dissolve the acid, and on concentration of the 
solution, iodarsenates are deposited. 

Copper sulphate produces, in the solution of the acid, a dirty-white 
precipitate, which gradually becomes brown. Ammoniacal copper 
sulphate gives a green precipitate; silver nitrate a yellow; mercuric 
’ chloride a red ; lead acetate a yellow; chloride of gold a rose-coloured 
precipitate, which is dissolved by excess of the reagent. 

If a solution of potassium iodide be poured into a hot solution of 
iodarsenic acid (containing undissolved acid), a compound is formed 
of iodo-arsenic acid with potassium iodide, while on cooling, a part of 
the iodarsenic acid precipitates in the form of extremely minute 
silvery plates. If the solution is concentrated, the compound of the 
acid and potassium iodide separates out in the form of a crystalline 

owder—the crystals being cubes. 

The salt thus obtained is very soluble in cold water, and shows the 
characteristics of the soluble iodides as well as of arsenious acid. Its 
formula (old notation) is KI.AsQ,I). 

The author has also obtained the corresponding ammonia salt. 

-We must therefore conclude that when iodine acts upon arsenious 
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acid, this new acid is formed, and not, as commonly supposed, arsenic 
acid and hydriodic acid. Traces of the last two are, indeed, found, but 
this is due to a secondary reaction. 

The author is extending his researches to produce similar compounds 
of iodine with nitrous, phosphorous, and antimonious acids, ¢.e., with 
the alkali-salts of these acids, and has already obtained some favourable 
results. GS. F. A. 


Bismuth, its Alloys with the Alkali-metals, and its Purification. 
By C. Méuv (Pharm. J. Trans. [3], iv, 341). 


BisMuTH contaminated with sulphur and arsenic may be purified to a 
considerable extent by keeping it melted at a sufficiently high tempe- 
rature and exposed to the air, and throwing the oxide of bismuth upon 
the sides of the vessel as fast as it is formed. Arsenic and sulphur 
are volatilised as arsenious and sulphurous acids. The arsenic and 
sulphur may be more perfectly removed by fusing the roasted metal 
with potassium or sodium tartrate, when an alloy will be formed of 
bismuth and potassium or sodium, as the case may be. The alkali- 
metal may be removed by melting the alloy in a porcelain capsule 
exposing a large surface. If the alloy contains potassium, a diquid 
layer of caustic potash forms on the surface of the bismuth and pre- 
serves it from oxidation. It is necessary to throw the layer of melted 
potash on to the sides of the crucible, and this may be done more 
readily if from time to time fragments of wood, paper, &c., be thrown 
in; these convert it into the less fusible carbonate. When the bismuth 
contains no more potassium, it begins to oxidize, and should then be 
run off. It is difficult to remove the last traces of arsenic. A mixture 
of alkaline carbonate and charcoal may be used instead of the alkaline 
tartrate. 
J. B. 


Chlorovanadates. By P. HavrereviLiLe (Compt. rend., lxxvii, 
896). 
Wuen vanadic oxide, mixed with litharge and lead chloride in large 
excess, is brouyht to a dull-red heat, then cooled, and the excess of 
lead chloride washed out, yellow, transparent, six-sided prisms are 
obtained, having the composition represented by the formula, 
3Pb;V20..PbCl,. The angle-measurements give numbers which, as 
well as the above observations, show the identity of this compound 
with vanadinite. There are but few chlorides which can. be made to 
combine in this way with vanadates. Thus, with magnesium chloride, 
vanadium oxychloride and magnesia are formed. With calcium chlo- 
ride, however, white crystals of an adamantine lustre are obtained 
containing vanadic oxide 39°07, lime 36°66, calcium chloride 23°75 
= 99°48, corresponding with the formula CasV.O,.CaCl,, or vanadiwm- 
wagnerite. The specific gravity of this compound = 4°01. It is amor- 
phous with wagnerite. The following angles were measured :— 
M:M=97°6'; M: h' = 188° 43’. 
B. J. G. 
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Chlorides of Molybdenum. By L. Paut Litcurtiand B. Keupr 
(Ann. Chem. Pharm., clxix, 344—359). 


1. Molybdenwm Pentachloride, MoCl;.—Metallic molybdenum is heated 
in a glass tube in a current of dry hydrochloric acid gas until it sub- 
limes, and dry chlorine is then passed through the tube. This salt 
forms a crystalline black mass, which melts at a gentle heat, and sub- 
limes unchanged in a stream of chlorine. Heated in the air it forms 
the oxychloride, MoO,Cl:. 

2. Trichloride, MoCl;.—This salt, which is formed by heating the 
pentachloride to about 250° in a stream of dry hydrogen, is an amor- 
phous dark brown powder, unchangeable in the air at ordinary tem- 
peratures, but when heated, it forms at first a white sublimate, which 
changes to brown, and eventually gives off dark blue vapours, impure 
dichloride remaining. 

It is insoluble in water in the cold, but is decomposed on boiling in 
this liquid. 

3. Tetrachloride, MoCl,—When the last-named salt is heated in a 
stream of dry carbon dioxide, yellow vapours are given off which 
condense on the cold part of the tube to form a brown, slightly crys- 
talline powder. The tetrachloride thus prepared cannot be again sub- 
limed in an atmosphere of carbon dioxide without decomposition, the 
products of decomposition being the penta- and tri-chlorides, the last 
of which is again broken up into di- and tetrachloride. 

When heated in an open tube, this salt yields a mixture of two salts 
whose formule are respectively MoO;H.Cl, and MoO.Ch. 

4. Dichloride, MoCl,.—The impure salt is produced when the tetra- 
chloride is sublimed in carbon dioxide (see above); it is purified by 
gentle warming with dilute nitric acid, washing, and drying. As thus 
prepared, it forms a yellow amorphous powder, unchangeab‘e in the 
air at ordinary temperatures, but decomposed on heating, a white sub- 
limate being produced, while black oxide remains behind. Heated ina 
stream of hydrogen, it is decomposed, metallic molybdenum remaining. 

This salt is easily soluble in warm hydrochloric acid, a salt having 


the formula Mo,Cl,.3H,0 crystallising out on cooling. 
M. M. P. M. 


The Atomic Weight of Molybdenum. By L. Meyer 
(Ann. Chem. Pharm., clxix, 360—366). 


In this paper, which is appended as a note to the foregoing on the 
chlorides of. molybdenum, the author deduces the number 95'8 as the 
mean atomic weight of molybdenum. He points out the regular 
gradation in the atomic weight of the metals belonging to vanadium, 
chromium, and copper groups, thus— 

Diff. iff. Diff. 

V = : Cr = 63°3 
43°0 ; 444 

Nb = ; Mo = ' =z 107°7 
88°0 ; 88'5 

Ww ' 196°2 

. M. P. M. 
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Chromium Dioxide. By E. Hinrz 
(Ann. Chem. Pharm., clxix, 367—372). 


Tus salt is best prepared by the method of Schweitzer, which consists 
in passing nitric oxide into a dilute solution of acid potassium chro- 
mate; the resulting hydrated oxide is collected and washed, first with 
water, then with alcohol, and dried until it ceases to lose weight. It 
is a black, very hygroscopic powder (CrO,). 

When it is acted on by chlorine, a small quantity of chromium 
chlorochromate (Cr;0,Cl,) is produced, while the temperature gradually 
rises to 250°. 

The action of dry hydrochloric acid gas is to produce water, 
chlorine, and green chromium oxide, which is eventually decomposed, 
forming the violet chloride. 

Phosphorus pentachloride is almost without action on chromium 
dioxide. 


M. M. P. M. 


Mineralogical Chemistry. 


Syngenite. By V. v. ZEPHAROVICH 
(Jahrbuch. fiir Mineralogie, 1873, 638—642). 


Tus mineral, from the salt-beds of Kalusz in Galicia, having the com- 
position CaSO,.K,SO, + HO, was originally supposed by the author, 
from its optical characters, to belong to the rhombic system, although 
the external character is decidedly monoclinic. Further examination 
of the optical characters has shown, however, that the crystals are 
really monoclinic, and this result is confirmed by exact measurement 
of the angles. The most frequently occurring forms are: 0 Po, 
OR, oP, oP4 oP3, oP2, oP, oR2—PmHo, Pw, 2Pom, 
Ro, P,2P. The most exactly determinable angles are: oP: oP 
= 156° 6'; oP: oP w= 104°; Pwo: © Pao=100° 38’, whence the 
ratios of the axes are— 


Clinodiagonal. Orthodiagonal. Principal axis. 
1:3699 1 0°8738 


Inclination of the clinodiagonal to the principal axis = 76°. The 
crystals cleave perfectly parallel to 00 Poo and oP. The plane of the 
optic axis is parallel to the orthodiagonal. The specific gravity of the 
mineral is 2°603; hardness = 2°5. 

In the flame of a Bunsen burner syngenite becomes turbid, colours 
the flame violet, and melts easily to a transparent bead, which when 
cold, is white and faintly lustrous, and has a crystallogranular struc- 
ture. Heated in a tube, the mineral decrepitates violently, gives off 
water, and melts, after prolonged ignition, to a milk-white mass. It 
s easily attacked by water, 400 parts of cold water dissolving 1 part 
of it. The clear solution becomes turbid when heated from deposition 
of gypsum. 

H. W. 
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Potassium Salt from India. By G. TscuEerRmaK 
(Jahrbuch. fiir Mineralogie, 1873, 642). 


Tats salt is a white or reddish, hard, granular mixture of sylvin 
(K;,SO,) rock-salt, and kieserite (MgSO,.H.O) occurring in the 
** Salt-range”’ in the northern Punjaub, which belongs to the silurian 
formation, and is therefore perhaps the oldest of all known salt-deposits, 
The sylvin and rock-salt are easily recognised by their cleavage and 
flame-reactions. The kieserite, which occurs in grains not ‘exceeding 
12 mm. in diameter, is colourless, and exhibits the hardness and density 
of that from Hallstidt; here and there also it occurs massive; when 
heated, it gives off 12°99 p.c. water, which agrees with the calculated 
quantity (13°04). As kieserite is converted by contact with moist air 
into bitter salt (MgSO,.7H.O), the Jumps of the mixture become pul- 
verulent on the surface, and continually throw off crusts. Many of 
the lumps consist chiefly of sylvin. 


Schroéckingerite, a new Mineral from Joachimsthal. 
By A. Scuraur (Jahrbuch. fiir Mineralogie, 1873, 646). 


Tals is a calcio-uranic carbonate, crystallising in small, soft, thin, six- 
sided plates, implanted on pitch-blende, in compact spherical or floccu- 
lent masses. It has a light greenish-yellow colour, and _ nearly 
nacreous lustre. It contains scarcely perceptible traces of sulphuric 
acid. Ata red heat it becomes orange-red like liebigite, and gives off 
carbonic anhydride and water, to the amount of 36°7 p.c. In form it 
resembles the micas, appearing under the microscope as six-sided 
tables, terminated by the faces 0 Poo and oP. One of the principal 
planes of optical vibration is perpendicular to 0 Po, showing that 
crystals belong to the rhombic system. These characters show that 
schréckingerite as distinct from all the calcio-uranic carbonates pre- 
viously known. 
H. W. 


Jordanite from Imfeld in the Binnenthal. By L. Lipécz 
(Jahrbuch. fiir Mineralogie, 1873, 644). 


Two analyses of this mineral gave the following results— 


As. Pb. Ss. 
ee 12°78 69°99 18:18 = 109-95 
Ekcccone SOS 68°95 18°13 = 99°94 
showing that its formula is As,Pb,S,. 
‘ H. W. 


Titanic Iron Ore of Abnormal Composition. By HItGeEr 
(Jahrbuch. fiir Mineralogie, 1873, 643). 


Tue material in question was taken from a splendid crystal of titani¢ 
iron in the mineralogical cabinet of the University of Wiirzburg, 
supposed to come from Norway. Analysis showed it to contain— 
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TiO,. Fe03. FeO. 
46°42 52°67 1:07 = 100716 


Reckoning the small quantity of iron monoxide as sesquioxide, the 
ratio of the latter to the titanic acid becomes Fe,0;: TiO, = 3 : 504, 
giving for the mineral the formula Fe.Q 3.5TiO>. 

Rammelsberg distinguishes three principal classes of titanic iron ore, 
viz. : 


I. II. IIT. 
FeO 
Fe0.Ti0;. > } tio,. mMnO $Ti0*. 
ae MgO 


Different from these are— 

1. A titanic iron from Harkau near Chemnitz, analysed by Hesse, 
having the formula 3Fe,0;.9TiO,. 

2. Iserin, described by Rammelsberg, having the composition 
FeO.TiO, + Fe,03.5TiO2. 

3. From Unkel on the Rhine, described by Rammelsberg ; composi- 
tion, 2(FeO.TiO,) + 3(38FeO.2Fe,0;). 

H. W. 


Buchonite. By F. Sanppercer 
(Jahrbuch. fiir Mineralogie, 1873, 647). 


A pescripTion of this rock, belonging to the nephelin group, has 
already been given (p. 608 of last volume), together with an analysis 
by C. Gmelin of the variety occurring at Sinsheim. The medium- 
grained variety from the Calvarienberg at Poppenhausen, on the 
Rhén, has lately been analysed by E. v. Gerichten. Its specific 
gravity is 2°85. Its proximate constituents are nephelin, partly in 
course of transformation into natrolite; hornblende; a micaceous 
mineral; magnetic iron ore; triclinic and orthoclastic felspar ; apatite 
and augite. A large portion of it (40°73 p.c.) is decomposed by hydro- 
chloric acid, with very distinct separation of gelatinous silica. This 
portion is therefore to the undecomposible portion in the ratio of 2 : 3, 
whereas in the Sinsheim rock, this ratio is 3:4. The residue of the 
treatment with hydrochloric acid contains, after the silver has been 
removed by sodium carbonate, a very small quantity of augite, trans- 
parent, colourless, orthoclastic felspar, and a small quantity of triclinic 
felspar. Quantitative analysis gave: a. Portion soluble in hydro- 
chloric acid (calculated to 100). 0b. Insoluble portion (calculated to 
100). c¢. Total constituents-— 


SiO, P05. Fe,03. AlO3;. FeO. CaO. MgO. K;0. Na,O. H,0. 
a. 33:19 250 1580 937 1156 084 278 216 1208 277 
b. 5464 — 14°46 10°68 2°34 715 O44 5°25 5:04 — 
ce. 45°84 O66 1432 1018 642 840 147 3:56 877 1:21+100°83 


_ The small amount of magnesia and the large amount of iron in the 

soluble residue show that the rock contains, not basaltic hornblende, 

but a hornblende rich in iron and poor in alkalis, like arfyedsonite, and 
L 2 
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the hornblende occurring in the zircon-syenite of Brevig. Orthoclase 
occurs abundantly in the residue, and is an essential constituent of the 
rock. 

Notwithstanding the difference of mineralogical character, the total 
result of the analysis of buchonite is very much like that which Rosen- 
busch obtained for the porphyritic nephelinite of the Katzenbuckel 
(Jahrbuch., 1869, 47). 

H. W. 


Analysis of two Minerals from Greenland. 
By J. V. Janovsxy (Deut. Chem. Ges. Ber., vi, 1230—1232). 


Tue first mineral (from the interior of Greenland) may, from its 
mineralogical characteristics, be regarded as one of the chlorite group. 
It has a dark green colour, and gives a white streak. Before the 
blowpipe it meits only at the edges. Itis but imperfectly decomposed 
by hydrochloric acid, even after long boiling. It contains— 


SiOz. Al,03. FeO. CaO. MgO. H,0. P.O;. F. S03. 
I.. 3032 1790 7°71 1:28 2988 1228 O11 — —_ = 99°48 
II.. 2982 1796 747 1:22 2940 — — trace trace 


leading to the formula— 


RK". R'Si0u + 4Aq, or ALSIO; + R',Si,0, + 4Aq. 


The second specimen (from the island of Kikkertarsursurok) is a 
mineral similar to zircon-syenite. It contains quartz, a hornblende-like 
mineral, eudialite, nephelin, some magnetic iron, and a triclinic 
felspar. 

The hornblende-like mineral is black, transparent, and green at the 
edges, dark green when powdered. Before the blowpipe it easily 
melts into a black bead. 


It consists of 
Loss by 
SiO,. Al,03. Fe,03. FeO. MnO. CaO. MgO. K;0. Na,O. P.O; ignition. 
I.. 4424 1:80 427 29°46 2:20 884 3:11 131 O83 2°33 1:35=99°74 
II.. 4406 — —_— — — 878 — 
Ill... 4427 — — 2933 — 882 303 — — _— 


The formula which agrees most nearly with the above results is 


RR" 158i7052, or RiSi,0, + 15(R"SiO;). 
G. T. A. 


Examination of English Chalk. By A. Vogue 
(N. Rep. Pharm., xxii, 391). 


A spectmMEN of English chalk used in the preparation of cement con- 
tained 98°5 per cent. of calcium carbonate, 0°46 per cent. of calcium 
phosphate, 0°786 per cent. of matter insoluble in hydrochloric acid. 
This insoluble residue contained 48 per cent. of organic matter, and the 
organic matter contained 1:1 per cent. of nitrogen, answering to 7 per 
cent. of protein bodies. 
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The incrustation produced in vessels supplied with water from the 
well at the University of Munich contains on the average 0°05 per cent. 
of phosphoric acid. G. T. A. 


Titanium and Vanadium in the Basalts of Clermont-Fer- 
rand (Auvergne). By V. Rousset (Compt. rend., lxxvii, 1102). 


THE percentage of titanium in the basalts of this locality is greater 
than that given in any published analysis of basalt. The lowest per- 
centage obtained in ten analyses was 0°707, and the highest 2°378, the 
mean being 1501. The titanium is best determined as follows :—The 
basalt is fused with sodium carbonate, the cooled mass dissolved in 
hydrochloric acid, the solution evaporated to dryness, and the silicic 
acid dehydrated as usual. The whole is then boiled with dilute acid, 
and the silica filtered off : both precipitate and filtrate contain titanium. 
The silica is ignited, and then treated with warm oil of vitriol for 
several hours. The pure silica is left insoluble after this operation, 
and the titanium is precipitated from the solution by ammonia. The 
original filtrate from the silica is boiled with sodium sulphate, sul- 
phurous acid, and sodium hyposulphite. The impure titanic oxide is 
gently ignited, and then mixed with that obtained from the silica, and 
the whole digested in a sealed tube with warm concentrated hydrochloric 
acid. The residue is titanic oxide. 
The same basalts contain vanadic oxide, the percentage of which 
varied in ten analyses from ‘006 to ‘023, the mean being ‘014. - 
B. J. G. 


The Carbonic Acid of Vesuvius. By Dizeco Franco 
(Ann. Chim. Phys. [4], xxx, 87—114). 


Tue author has made observations of carbonic acid at the centre of 
Vesuvius, under the lava of the great eruption of the 15th November, 
1868, and in the stream of lava of the eruption of 1871. The details 
of his observations are too minute to be given, but the results may be 
summarised as follows :— 

In every case the presence of carbonic acid has been demonstrated ; 
it is often, but not invariably, accompanied by sulphurous acid. Car- 
bonic acid is always to. be found in the crater, showing that it is not an 
“expiring effort” of the eruption, but accompanies it constantly. 
None, however, was found in the extinct fumaroles at the foot of the 
mountain, where the atmosphere was dry. It appears also that the 
evolution of aqueous vapour ceases after extinction. In the fumaroles 
resulting from the eruption of 1868 a large amount of carbonic acid is 
present, which may be proved by passing the mixture of gases through 
lime water, whereupon an abundant precipitate is thrown down. 

Carbonic acid was found only in small quantity in the lava from the 
eruption in 1871, and but a small amount of oxygen (from 6—12 per 
cent.). Nitrogen was the most abundant constituent of the gas 
evolved. The presence of CO, may be explained by the amount of 
aqueous vapour present, as it is always associated therewith. 


W. R. 


~ 
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Relation of Lime to Carbonic Acid in Well Water. 
By A. Mayer (Landw. Versuchs-Stationen, xvi, 274—277). 


Test borings into the gravel of the Rhine valley were made, by the 
method employed for the Abyssinian wells, with a view tothe supply of 
Mannheim with water. Determinations of calcium existing as carbo- 
nate and uf total carbonic acid were made in twenty-five samples of 
water thus obtained. The mean quantity of lime was 15°12 grams, and 
of carbonic acid 31-09 grams per 100,000 parts. The mean proportion 
between them was | : 2°06, and the extreme proportions 1 : 1°57, and 
1; 2:45. The smallest proportion of carbonic acid to lime (1°57 : 1) 
is exactly that required to form calcium dicarbonate. 


R. W. 


Organic Chemistry. 


On the Polymerisation of the Olefines, and the Production 
of Ethyl Alcohol from Ethylene. By W. GorsatNnow and, 
A. ButLerow (Ann. Chem. Pharm., clxix, 196—149). 


EruyLeNe is not taken up by sulphuric acid at ordinary temperatures, 
but at 100°, and, still better, between 166° and 175°, the gas is rapidly 
absorbed, and by subsequently diluting and distilling the acid liquid, a 
considerable quantity of alcohol may be produced. Elevation of tem- 
perature, then, being necessary to the absorption of ethylene by sul- 
phuric acid, it appears not improbable that in Berthelot’s well-known 
experiment the violent and continued shaking serves not only to bring 
the gas into intimate contact with the acid, but to develop the heat 
necessary. 

Contact of ethylene with sulphuric acid at the temperatures above 
mentioned, did not result in condensation of the hydrocarbon. Neither 
did a still further elevation of temperature or the employment of 
fuming sulphuric acid or of fluoride of boron produce signs of poly- 
merisation. This remarkable stability in circumstances under which 
its higher homologues are easily affected, indicates that the constitu- 
tion of ethylene is symmetrical, and not analogous to that of propyleue, 
isobutylene, &c. 

Propylene and isobutylene are readily polymerised by the action either 
of sulphuric acid or of boron fluoride. A preliminary experiment with 
isobutylene gave, besides trimethyl-carbinol, oily condensation pro- 
ducts, a fraction of which boiled at 173°—176°, and had a vapour- 
density corresponding with the formula C,,H2. Diisobutylene seemed 
not to be furmed under these circumstances. 


WwW. A. F. 


_ Isomeric Amylenes, 
By F. Fuavirzxy (Ann. Chem. Pharm., clxix, 205—206). 


FERMENTATION amylic alcohol, boiling at 131° and non-rotatory, was 
converted into iodide, and this iodide, when treated with alcoholic pot- 


— 
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ash, yielded ethyl-amyl ether, and an amylene boiling at 25°. When 
this amylene is heated to 100° with fuming hydrochloric acid, it is con- 
verted into an amyl chloride boiling at 85°—86°; moreover this chlo- 
ride is decomposed by water, with production of an alcohol boiling 
below 100°. When the above-mentioned ethyl-amyl ether is treated 
with phosphoric anhydride, a liquid substance boiling at 35° is pro- 
duced, together with a gas which appears to be ethylene. This liquid 
is regarded by the author as an amylene; he intends, however, to 
continue his investigations. 


7. 


Preparation of Active Amyl Alcohol. By J. A. Le Bre 
(Compt. rend., Ixxvii, 1021—1024). 


Tur author proposes to act upon commercial amyl alcohol, contain- 
ing both the active and inactive varieties, with hydrochloric acid gas 
until the greater part of the alcohol is converted into amyl chloride. 
The unaltered part of the alcohol appears to consist principally of the 
active modifications, but the author’s experiments have been thus far 
only partly successful, and are at present incomplete. 


W. A. T. 


New Amyl Alcohol. By G. H. Betanes BAKHOVEN 


(Pogg. Ann. Ergiinzungsbund, vi, 325—332). 


Tue author estimated by the polariscope the amount of active alcohol 
in the fractions distilling between 125° and 135°, derived from fusel 
oil from potatoes, and from barley, and found them to be respectively, 
23°68 and 38°4 per cent., the inactive alcohols being 76°4 and 61°6; to 
these alcohols respectively he added 23°6 and 76°4 per cent. of sulphuric 
acid, and 38°4: and 61°6 per cent., so as to have four mixtures; half of 
each of these mixtures was made at the ordinary temperature, half was 
previously cooled. After from two to three days, these mixtures were 
shaken with water, whereby part was taken up, part left as an oily 
film ; from each of the eight specimens examined, three kinds of barium 
salt were made :— 


(1) from the oily layer, 
(2) "” aqueous liquor separated from the oily layer, 
(3) - “ mixed with the oily layer. 


All the 24 salts thus prepared had the same composition, the most 
soluble one being that obtained from the oily layer in the case where 
the mixture was cooled whilst being made. Some of the salts were 
dextro-, others levo-rotatory, the specific rotatory power being 3°7 times 
as great as that of the alcohol prepared from the salt, and being at a 
maximum where the lesser quantity of sulphuric acid was added (23°6 or 
084 per cent. in the two cases respectively), the mixtures being cooled; 
the left-handed maximum was obtained in this case with the salt from 
the oily layer (No. 1); the right-handed maximum with the salt from 
the aqueous layer (No. 2); the minima were found when the larger 
quantities of sulphuric acid were used (76°4 and 61°6 respectively), 
without cooling. 
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With cooling. Without cooling. 
(1.) With 38:4 per cent. H,SO,— | (1.) With 61°6 per cent. H,SO,— 
- Salt from oily layer —18°57 Salt from oily layer +0°117 
Salt from aqueous } 4 9:33 “ from aqueous \ 0-149 
iquor 


Alcohol from oily layer — 4°85. 


(2.) With 23°6 per cent. H,SO,— | (2.) With 76-4 per cent. H,SO.— 
Salt from oily layer —18°36 Salt from oily layer +0°07 


Salt from —s + 9:33 Salt from _} —0°04 


HQROP. 000 cee0es 


Alcohol from aqueous liquor + 2°47. 


Hence the rotatory power of the levo-acid is double that of the 
dextro-acid. The specific rotatory power of the radical, C;Hy, (the 
OH of the alcohol being viewed solely as a diluent) is — 6:01 for the 
first alcohol ; + 3°96 for the second ; calculated similarly from the levo- 
rotatory barium salts (all constituents save the radical C;Hi, being 
viewed as diluents), the specific rotatory power of (C;Hi:)2 is — 66°30, 
i.e., that of C;H is — 33°15, or 53 times as great as that calculated 
from the alcohol. 

By distilling the original mixture of alcohols over excess of solid 
caustic soda, until the residue gave only traces of non-volatilised 
alcohol on solution in water, and repeating the operation 10 or 12 times, 
an alcohol was obtained, boiling at 133°—134°, and having a rotatory 


power of + 10° (the original mixture being levo-rotatory). Similarly, 
when the alcohol prepared as above from the sulphamylate, having the 
maximum left-handed rotation, was heated for a long time to 124° (over 
caustic soda?) the rotatory power was lessened ; the dextro-alcohol is, 


however, more stable. Chapman stated that by distillation of active 
(levo) amylic alcohol over caustic soda, the rotatory power became 
nil, i.e., an inactive alcohol was formed. 

The author concludes that in fusel oils there are two alcohols, one 
leevo-, one dextro-rotatory ; the nature of the sulphamylic acid formed 
varies with the temperature and quantity of sulphuric acid used (i.e. 
different mixtures are obtained under the circumstances); and of the 
sulphamylic acids, one is less readily taken up by water, when shaken 
therewith, as above described; dextro- and levo-salts can thus be 
more or less completely separated from one another. 

C. R. A. W. 


Action of Polyatomic Alcohols upon Oxalic Acid, and its 
Application to the Industrial Preparation of Formic Acid. 
By Lortn (Bull. Soc. Chim. [2], xix, 241—244). Continuation: see 
this Journal [2], xi, 1219. 

Tue temperature at which the acid decomposes varies for each poly- 

atomicalcohol. The final product is sometimes, as with dulcite, a solid, 

sometimes, as with mannite, a liquid. The hydrate of turpentine-oil 
is simply dehydrated by oxalic acid. 
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The following results were obtained in the preparation of formic acid 
on the large scale. 65°25 kilograms of ordinary oxalic acid (containing 
‘5 kilogram of solid impurity) were gradually added to 1:12 kilogram 
of glycerin, and yielded 23-004 kilograms of real formic acid, or 
97:3 per cent. of the quantity required by theory to be formed in the 
reaction. It was estimated that 2°2 per cent. was required to saturate 
the glycerin, leaving 0°5 per cent. unaccounted for. The carbon dioxide 
evolved agreed with theory. The water was above theory. This was 
due to the fact that the glycerin contained a little water, and the oxalic 
acid contained water of interposition, as well as of constitution. The 
organic liquid formed weighed 1°45 kilogram, or 3°43 per cent. above 
the quantity theoretically required if monoformin were alone pro- 
duced. 

The idea originally entertained (Ann. Chim. Phys. [3], xlvi, 477), that 
the action of polyatomic alcohols upon oxalic acid, whereby the latter is 
split up into carbon dioxide, water, and formic acid, is simply a catalytic 
one, must now be abandoned. The action is analogous to that which 
takes place with sulphuric acid and monatomic alcohols, with this 
exception, that with the monatomic alcohol it is the acid which is stable, 
and the alcohol which is broken up, but with the polyatomic alcohol the 
acid is split up, and the alcohol is the stable body. 

B. J. G. 


Tribromacetic Acid. By H. Gat 
(Compt. rend., lxxvii, 786—788). 


Tus acid, which was formerly obtained by the author (Compt. rend., 
lvi, 1257) by a rather difficult process, may be more easily prepared 
by a reaction analogous to that which furnished Clermont with tri- 
chloracetic acid, viz., by the oxidation of bromal hydrate with fuming 
nitric acid. The hydrate dissolves in the acid, and occasions a fall of 
temperature. The solution is heated till vapours are abundantly 
evolved. The source of heat is then removed, and the reaction allowed 
to proceed spontaneously. On cooling crystals are formed, which, 
after recrystallisation from water, have the form of oblique rhombic 
prisms. Tribromacetic acid thus formed has all the properties of the 
acid already described by the author. The dry acid may be touched 
with impunity, but if any moisture be present, a violent inflammation 
is the result of its contact with the skin. 


B. J. G. 


A New Synthesis of Propionic Acid. By J. H. vay’r Horr 
(Deut. Chem. Ges. Ber., vi, 1107). 


On distillation of a dry mixture of potassium oxalate and sodium ethy- 
late, oily products pass over, which have not yet been investigated ; 
the residue supersaturated with sulphuric acid and distilled, yields an 
acid distillate. The distillate was neutralised, evaporated to dryness, 
and converted into a silver salt by double decomposition ; this salt was 
boiled with water to decompose the formate present; and the solution 
filtered. On standing, a silver salt was deposited, in the form of small 
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nodules, containing 59°9 per cent. of silver. Silver propionate requires 
59°7 per cent. of silver. 


CO.OK _ f C.H; OK 
{ 00.08 + Gate = 1 0d,0K +o { ONa’ 

No benzoic acid could be detected amongst the products of the 
action of potassium oxalate on potassium phenate. The author was 
led to make these and other experiments by Pfankuch’s statements (this 
Journal [2], ix, 895)), that diphenyl is produced on fusing a ben- 
zoate with potassium phenate ; that toluene is produced when a mixture 
of potassium phenate and potassium acetate is heated; and that ethyl- 
benzene is formed by heating a mixture of potassium ethylate and a 
benzoate. He finds indeed that diphenyl is produced in small quantity 
by the first of these reactiuns ; but although he worked with moderately 
large quantities of material, and under various conditions, he could 


not obtain either toluene or ethylbenzene by Pfankuch’s methods. 
H. E. A. 


Oxyacetic Acid (Glycollic Acid). By Consrantin FauLBere 
(J. pr. Chem. [2], vii, 329—346). 


THe experiments of Wurtz, Drechsel, and Kolhe have rendered it not 
improbable that there may exist two acids having the composition, 


C.H,0O;, viz. — 
O.CH; 


Methyl-carbonic acid C< O 
OH, 


CH,.0H 
and Glycollic acid C< O 
OH. 


Dessaignes, Wurtz, Schulze, and Kekulé have obtained crystalline acids 
of this composition, whilst Sccoloff and Strecker and Kekulé have 
also obtained acids that would not crystallise; other differences also, 
especially as regards volatility, have been noticed by these observers. 

The author has prepared glycollic acid from the mother-liquors of 
fulminating niercury (by Cloez’s method). The liquors are treated 
successively with sulphuretted hydrogen and milk of lime, whereby 
mercury, oxalic, and glyoxylic acids are separated, the latter being 
decomposed by boiling the liquor into glycollate and oxalate of calcium ; 
carbonic acid is passed through the filtered liquid, to precipitate excess 
of lime, and the filtrate is evaporated to a syrup; calcium glycollate 
then separates in crystals, or if not, can be thrown down by addition of: 
an equal volume of alcohol; by pressure the calcium salt is obtained 
free from acetate, formate, &c., and is purified by crystallisation. 

From a concentrated solution an anhydrous calcium salt separates, 
but from a more dilute liquid a hydrated salt, Ca(C.H;03). + 2H.0; 
on recrystallisation the former salt becomes changed into the latter, 
which dissolves in 80 parts of water at 15°, in 19 parts at 100°. The 
same salts were also obtained from the product of the action of nitric 
acid on alcohol, and of nascent hydrogen on oxalic acid. 
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To obtain the acid, the calcium salt is treated with oxalic acid, and 
the filtrate with fresh lead carbonate. The solution of lead salt thus 
obtained is decomposed by sulphuretted hydrogen, and the liquors are 
evaporated to a syrup, whereby crystals are obtained, which are anhy- 
drous after drying in vacuo, and melt at 80°; they are quite non-volatile. 
Exactly the same substance is obtainable from monochloracetic acid, 
by Kekulé’s process, and from alcohol and nitric acid ; without doubt, 
therefore, the volatility of the specimen examined by other observers 
was due to the presence of impurities. 

When this acid is heated or allowed to stand in contact with vapours 

CO.CH,.0H 
of sulphuric anhydride, glycollic anhydvide, O , is formed as a 
CO.CH,.0H 
white powder, insoluble in cold water, ether, and alcohol; the presence 
of a small quantity of this substance in molten glycollic acid prevents 
the liquid from becoming solid on cooling and standing. It melts at 128° 


—130°, so that, as glycollic acid melts at 80°, and glycolide, { co’y O, 


at 180°, the melting point of this anhydride is just midway between 
the two. 

A neutral lead salt, Pb(C.H;03)., and a basic salt, Pb(C,H;O.)2.PbO ; 
a copper salt, Cu(C,H;0O3;)2, and a thallium salt, T1C,H;O., are described, 
all anhydrous ; the ethylic ether is readily obtained by heating equiva- 
lent quantities of calcium glycollate and potassium ethylsulphate ; it 
boils at 150°, and has the sp. gr. 1:0333; water decomposes it into 
alcohol and glycollic acid. Its analysis agrees with the formula, 
CH,OH . 

C0.0.C.H; 

The action of hydrochloric acid on pure glycollic acid does not yield 
chloracetic acid; the substance obtained by Kekulé’s process from 
silver or potassium chloracetate, however, yields chloracetic acid in 
this way; but the author finds that this is simply precontained in the 
impure acid employed. Kekulé’s production of bromacetic acid by the 
action of hydrobromic acid on this impure glycollic acid is simply due 
to the reaction of the hydrobromic acid on the chloracetic acid actually 
present. By heating glycollic acid with alcohol saturated with hydro- 
chloric acid to 150°, glycollic ether is formed, but no chloracetic acid. 

The action of phosphorus pentachloride on calcium glycollate is 
CH.Cl 
COCI - 
The author could not obtain this body in this way, but got it by treat- 
ing glycollic acid and phosphorus pentachloride to 120° in a sealed 
tube; the product of the reaction yielded chloracetic ether on treat- 

CH,.OH 
°COCl ’ 
was formed. By the action of phosphorus pentachloride on glycollic 
ether at 150°, chloracetic ether is formed, the oxethyl group being 
unaffected. 

The author concludes from his research that glycollic acid from all 
Sources crystallises when pure, the same salts, anhydride and ether 
being obtainable in each case, and the acid being ulways non-volatile. 


C. R. A. W. 


stated by Perkin and Duppa to give rise to chloracety] chloride, 


ment with alcohol. At 80° only the chloride of glycollic acid 
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Formation of Ethyl Acetate. By W. MarkowNikorr 
(Deut. Chem. Ges. Ber., vi, 117). 


Eruyt acetate is readily formed by distilling acetic acid with a concen- 
trated solution of ethylsulphuric acid. The same ether is therefore 
obtained by running a mixture of equal molecules of alcohol and acetic 
acid into a small quantity of sulphuric acid heated to 130°. By using 
10 grams of sulphuric acid, 232 grams of crude acetic ether were pro- 
duced. The same method may be used for preparing the ethers of 
bibasic acids, but in this case the process is not continuous, owing to 
the high boiling point of the product. On boiling a mixture of 1 gram 
of sulphuric acid, 8 grams of alcohol, and 20 grams of succinic acid, 
for two hours in a flask connected with reversed condenser, 25 grams 
of crude ethyl succinate were obtained. By using more sulphuric acid, 
neither is the duration of the reaction shortened, nor does it take place 
at a lower temperature. “« 


Action of Phosphorus Pentachloride on Ethyl Diethoxalate. 
By W. Marxownikorr (Deut. Chem. Ges. Ber., vi, 1175—1178). 


PuospHores pentachloride converts ethyl diethoxalate into the ethylic 
ether of monochlorinated diethylacetic acid, which, by the action of 
sodium amalgam is converted into diethylacetic acid. This acid could 
not be obtained pure, because the chlorinated ether is resolved by dis- 
tillation into hydrochloric acid and the ether of ethylcrotonic acid; 
and the latter acid boils at nearly the same temperature as diethy]l- 
acetic acid. 


C. §. 


Action of Phosphorus Pentoxide on Ethal. 
By W. Marxownikorr (Deut. Chem. Ges. Ber., vi, 116). 


Wuen ethal is distilled with phosphorus pentoxide, no pure cetene is 
obtained, but a mixture of olefines. 

(Note by the Abstractor.—Heintz has already shown that the alcohol 
obtained by the saponification of spermaceti contains, besides cetyl 
alcohol, probably three other alcohols.) 

C. S$. 


Action of Sulphuric Acid on Isobutaldehyde. 
By W. Marxownikorr (Deut. Chem. Ges. Ber., vi, 116). 


By acting on isobutaldehyde with sulphuric acid, gaseous hydrochloric 
acid, or phosphorus pentachloride, it is converted into the polymeride, 
C;H,,0., crystallising from alcohol or hot water in needles melting at 
59°—60°. It boils at 194°, and sublimes in needles. 


C. S. 
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A New Derivative of Valeral. By A. Borovin 
(Deut. Chem. Ges. Ber., v, 982—985). 


By the action of solid potassium hydrate at 0° on valeral and oenan- 
thol the author has obtained polymeric compounds which are 
evidently homologues of aldol. Both are colourless, viscid liquids, 
which, when heated, are converted, with elimination of water, into con- 
densation-products: the polymeride of valeral yielding an aldehyde, 
C,H,.0, and a neutral body, CaH;,0;; the polymeride of oenanthol 
the corresponding homologues, C,\yH.,O and C2.H;,O3. 

According to Wurtz, aldol is entirely resolved into water and cro- 
tonic aldehyde on heating; the author finds, however, that acetalde- 
hyde is also produced, and that the polymerides of valeral and 
oenanthol behave similarly, yielding, together with the above-mentioned 
products, more or less of the original aldehydes. 

Wurtz has stated that aldol deposits crystals when kept. Similarly, 
the author has observed that the polymeride of valeral, when allowed 
to stand in contact with about an equal volume of very dilute soda- 
solution, often deposits crystals; this does not take place in all cases, 
however, and the amount formed, and the rate of formation, varies 
greatly in different experiments conducted apparently under precisely 
similar conditions; in fact, the conditions under which these crystals 
may be obtained at will have not yet been ascertained. The composi- 
tion of the air-dry crystals is represented by the formula (C,)>H2.02)2,0H2; 
when heated, they melt slowly to a colourless liquid, which, if not 
heated too long, solidifies to a crystalline mass on cooling. If it be 
heated above the melting point, decomposition takes place: valeral 
passes over first, then the aldehyde, C,)H,,O, and finally the compound, 
CH,,0;; these preducts are obtained quite colourless, and no residue 
remains in the retort. The crystals are similarly decomposed when 
heated with water or very dilute sulphurie acid; they are also 
decomposed, with loss of water, when exposed over sulphuric acid. 

H. E. A. 


A Polyacetone. By W. Huinrz 
(Ann. Chem. Pharm., clxix, 114—120). 


Wuen acetone is mixed with water and a sufficient quantity of caustic 
potash-solution is added to form with the water a solution having a 
specific gravity of 1°25—1°30, the acetone is separated as an oily layer. 
On neutralising this acetone with sulphuric acid, filtering from the sepa- 
rated potassium sulphate, and distilling, it is found that towards the end 
of the distillation the temperature rises, and an oily liquid boiling at 
about 130° passes over, this being followed by a small quantity of a 
substance of high boiling point, which is probably phorone. The liquid 
passing over at about 130° appeared to consist of mesityl oxide contami- 
nated with a substance containing more oxygen. Its specific gravity is 
0861 at 18°, and its odour suggests that of acetone rather than that of 
peppermint, and when the liquid has almost all evaporated, it smells 
like cat’s urine. 

When impure commercial acetone was employed in the above experi- 
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ment, the portions passing over between 150°—180°, were found to 
yield a substance to water, and this substance was separated from its 
aqueous solution by the addition of calcium chloride and agitation with 
ether. When the ether was removed by distillation, the new sub. 
stance was obtained as a thin syrupy fluid, soluble in water and boiling 
between 166°—168°. This substance appears to be the impurity 
which was contained in the mesityl-oxide previously obtained, and 
analysis showed it to have the same composition as acetone. The 
author regards it as the oxy-analogue of the duplosulphacetone of 
Wislicenus ; but this surmise was not proved, as an attempt to take its 
vapour-density failed, and the author could not obtain any more of 
the acetone which yielded the substance in question. 

Pure acetone treated as described at the commencement of this 
paper, did not yield a trace of the polyacetone, but it yielded a portion 
of the substance boiling at 130°, and a small quantity of the body sup- 
posed to be phorone. , 

Impure acetone, when treated with caustic potash, evolves basic 
vapours which form a crystalline platinum salt. This, however, was 
not analysed. 


tT. B. 


Nitro-compounds of the Fatty Series, VI. By V. Meyer and 
C. WursterR (Deut. Chem. Ges. Ber., vi, 1168—1172). 


By the action of ethyl iodacetate on a solution of nitroethane in 
alcoholic potash, no ethyl nitrobutyrate is produced, but an oil having a 
fruity smell and containing nitrogen. This compound could not be 
obtained in the pure state, nor could the expected synthesis be effected 
by using other iodides or bromides. 

The cause of this failure is, that nitroethane does not form a_potas- 
sium-compound, inasmuch as, on dissolving this body in alcoholic 
potash, diluting with water, and adding sulphuric acid, no nitroethane 
is precipitated. By shaking the acid liquid with ether, and evaporating 
the solution, beautiful prisms resembling prehnite are obtained. They 
have a sweet taste and deflagrate by heat. When they are heated to 
82°, a copious evolution of gas takes place, and a liquid remains 
behind. There exists hardly any other reaction in which potash and 
soda behave so differently as in their action on nitroethane and its 
homologues. 

When nitroethane is dissolved in well-cooled fuming sulphuric acid 
and the mixture is then gently heated, a very violent reaction sets in, 
gases being evolved and ethenedisulphonic acid being formed. 

A solution of nitroethane in common sulphuric acid undergoes on 
standing a violent decomposition if the quantity of acid is not large. 
But by vsing an excess (about 15 times) and working with small por- 
tions, a reaction sets in only when the liquid is boiled carefully for a 
few minutes. 

The products consist of acetic acid and a small quantity of another 
acid, forming an amorphous barium salt. The latter acid is produced 
in larger quantity by acting on nitroethane with well-cooled fuming 
acid for several days. C. S. 
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Thallium Cyanide. By C. Fronmiitier 
(Deut. Chem. Ges. Ber., vi, 1178—1180). 


THIS compound is conveniently prepared by precipitating a concen- 
trated boiling solution of the sulphate with a saturated boiling solution 
of baryta, and adding to the cold filtrate, first concentrated hydro- 
eyanic acid and then a large quantity of alcohol, and as much ether as 
will dissolve. An amorphous white precipitate is formed, which is 
quickly washed with ether-alcohol, and dried in a vacuum. 

Thallium cyanide crystallises from a hot concentrated solution in 
small glistening plates ; it smells strongly of hydrocyanic acid, and is 
readily soluble in water; 100 parts at 28°5° dissolve 16°8 parts. 

When heated, it melts and decomposes, a non-inflammable gas being 
given off, and metallic thallium mixed with carbonaceous matter being 
left behind. The aqueous solution has an alkaline reaction, and is 
readily decomposed by carbonic acid. When the solution is heated ina 
sealed tube for some time, the salt is completely decomposed into 
ammonia and thallium formate. Thallium cyanide forms with the 
cyanides of zinc and silver double salts, which crystallise well and are 
more stable than the pure salt. 

C. S. 


Metallic Derivatives of Cyanamide. By F. Briusrern 
(Deut. Chem. Ges. Ber., vi, 1185). 


Tue silver salt and copper salt of cyanamide, recently described by 
Mulder, have been previously investigated by the author, in conjunc- 


tion with Geuther (Ann. Chem. Pharm., eviii, 94). 
7. @. 


Cyano-Derivatives of Acetaldehyde and Acetaldehyde- 
ammonia. By F. Urecu (Deut. Chem. Ges. Ber., vi, 1113— 
1117). 

Tue author has previously shown (this Journal [2], xi, 60) that when 

amixture of acetone, potassium cyanide and potassium cyanate is treated 

with hydrochloric acid, acetonyl-urea is produced by the conjunction of 
the acetone, hydrocyanic acid, and cyanic acid, thus: 


C;H,O + KON + KOON + 2HCl = 0,H.N,O, + 2KCI. 


He has now prepared in a similar manner from acetaldehyde the cor- 
responding compound, lactyl-wrea. In place of aldehyde its ammonia 
compound was employed, however : 


CH 
) + KCN + KOON + 8HCl =| CHNE | - 


CH, 
CH(OH)(NH; pangs 
+ 2KCl + NH,Cl. 


Lactyl-urea thus obtained contains one molecule of water of crystal- 
lisation, which is rapidly lost, even on exposure to the air; it melts at 
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145°. The lactyl-urea which the author obtained from pure lacturamic 
acid (this Journal [2], xi, 380) was anhydrous, and melted at 125°. It 
remains to be decided whether the two products are isomeric or 
identical. Both are resolved into alanine, carbonic anhydride, and 
ammonia, when heated with hydrochloric acid : 


CH; CH; 
CO.NH _CO.OH. 


Attempts to prepare from aldehyde-ammonia and nascent hydro- 
cyanic acid the compound corresponding with diacetone-cyanhydrin 
(this Journal [2], xi, 60) were unsuccessful, but instead thereof a body 
of the composition C;H,N; was obtained :— 


2C.H,ON + 2KCN + 3HCl = C,H,N; + 2KCl + NH,Cl + 2H,0. 


It crystallises in white needles melting at 67°-—68°. On the addition 
of silver nitrate to the aqueous solution, silver cyanide separates, and 
at the same time the odour of aldehyde is perceptible : 


+ HNO. 


On heating it with acids, aldehyde and hydrocyanic acid are separated; 
if the heating take place in sealed tubes alanine is also obtained : 


CH, , f C.H,(NH,HCI : 
CoH + {Coon oO) + NEC 


C.H.N, + 2HCl + 3H,0 = { 
+ HCN, 


On adding hydrochloric acid to a mixture of potassium cyanide, 
potassium sulphocyanate, and acetone, the compound C;H,U,NS is 
obtained : 


+ NH,Cl. 


When heated with hydrochloric acid, it is resolved into acetonic acid, 
carbonic anhydride, and ammonia. With silver nitrate it yields the 
silver derivative C;H,AgO.NS. 

H. E. A. 


Synthesis of Taurocarbamic Acid. By E. Sarxowsk1 
(Deut. Chem. Ges. Ber., vi, 1191—1193). 


Arrer several experiments made with the view of obtaining taurocar- 
bamic acid synthetically, it was found that the potassium salt of this 
acid could be easily procured by mixing aqueous solutions containing 
molecular proportions of taurine and potassium cyanate, evaporating, 
and mixing the concentrated solution with alcohol, the salt being 
then deposited in small needles. By decomposing this with sulphuric 
acid, adding alcohol, and evaporating the filtrate, the free acid was 
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obtained, and it appears to be identical with that obtained from urine. 
These results confirm Kolbe’s assumption that taurine is an amido- 
acid. 

Sarcosine will probably yield similar results, and the author intends 
to study the effect of replacing potassium cyanate by potassium sulpho- 
cyanate; also to investigate the changes which taurocarbamic acid 
undergoes in the animal body, especially in the case of rabbits. When 
an aqueous solution containing urea and taurine is evaporated, no 
taurocarbamic acid is obtained. 

T. B. 


The Preparation of Alanine by Potassium Cyanide, and the 
Simultaneous Formation of Lactyl-urea. By W. Heintz 
(Ann. Chem. Pharm., clxix, 120—130). 


PorassiuM cyanide may be used instead of hydrocyanic acid for the pre- 
paration of alanine by Strecker’s method. For this purpose hydro- 
chloric acid is added to aldehyde-ammonia and potassium cyanide 
dissolved in water, and after some days the solution is evaporated in 
order to allow ammvcnium chloride and potassium chloride to separate. 
The syrupy liquid is treated with ether-alcohol to dissolve the alanine, 
and after the removal of the alcohol and ether by distillation, the sub- 
stance is saturated with ammonia. The addition of alcohol now causes 
the separation of alanine contaminated with sal-ammoniac, and the 
alcoholic liquid separated from this was found to contain several 
substances, one of which was separated as follows :-——The potassium 
and ammonia were precipitated by sulphuric acid, after which the 
alcohol was removed by distillation, and the chlorine was separated by 
silver hydrate, the excess of silver being then precipitated by hydro- 
sulphuric acid. After the small remaining portion of ammonia had 
been removed by boiling with baryta, and the baryta had been sepa- 
rated by sulphuric acid, a syrupy residue was obtained on evaporation. 
This syrupy liquid dissolved in alcohol, from which it was separated by 
the addition of ether. The alcoholic filtrate separated from this syrup 
was freed from alcohol by distillation, and the acid residue was 
neutralised by lime. Under these circumstances the author expected 
to obtain calcium lactate, but, instead of this, long needles were de- 
posited, and when this substance was rendered pure by crystallisation 
and pressure, it formed large colourless rhombic prisms, eflorescing in 
the air, and containing Cy,H,;N.O, + H,O. When deposited from a 
strong hot solution it forms anhydrous microscopic needles. This sub- 
stance is probably identical with the lactyl-wrea ot Urech, and it 
evidently arises from the presence of cyanate in the potassium cyanide 
employed, considerable quantities of it being formed when a solution 
containing potassium cyanate, potassium cyanide, and aldehyde- 
ammonia is treated with dilute sulphuric acid. Lactyl-urea melts at 
140° (125° Urech), and slowly sublimes at a somewhat higher tem- 
perature, the melted mass becoming brown at the same time. Its taste 
is bitter, it is easily soluble in water or alcohol, less soluble in ether, 
and it is neutral to litmus. When it is heated to 100°—145° with 
barium hydrate, much ammonia is evolved, and the residue was found 
VOL. XXVIT. M 
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to contain alanine and barium carbonate. A similar decomposition 
takes place when lactyl-urea is boiled for a very long time with 
baryta-water; but when lactyl-urea is boiled with baryta-water for 
half an hour, barium lactamate is formed. 

Lactyl-urea combines with silver hydrate to form a compound almost 
insoluble in water but soluble in ammonia. This compound is precipi- 
tated as a white powder from its ammoniacal solution by nitric acid. 
Its composition is expressed by the formula C,H,;AgN.O>. 

Lactyl-urea does not appear to combine with silver nitrate. 

7 Be 


Production of Methylamine in Methyl Alcohol. 
By C. Vincent (Compt. rend., Ixxvii, 898—900). 


Tue methylamine found in methy! alcohol after the ordinary redistilla- 
tions (Chem. Soc. J. [2], xi, 498) is increased in quantity, and is 
accompanied by dimethylamine and trimethylamine if the alcohol is 
redistilled for a still longer time. The crude spirit before these distil- 
lations contains traces only of methylamine, but abundance of ammonia, 
which gradually disappears. The ammonia is therefore an agent in the 
production of the methylamine. 

The ammonia does not act directly upon the methyl] alcohol, for these 
two substances may be heated together for several hours without any 
methylamine being formed. The reaction takes place between ammonia 
and acetone, which is always present in crude wood spirit, as expressed 
in the following equations :— 


(1.) C;H,O + NH, = C:H,O + NH.(CHs3). 
(2.) C,;H,O + NH,(CH;) = C.H,O + NH(CHs3)>. 
(3.) C;H,O + _NH.(CHs)-2 = C.H,O + N(CHs)3. 


The aldehyde found in methyl alcohol is derived from the above 
reaction. 


B. J. G. 


Action of Bromal and Chloral on Benzene. 
By Guipo GoupscumMiep?T (Deut. Chem. Ges. Ber., vi, 985—990). 


Diphenyltribromethane is obtained when bromal and benzene, in the 
proportion of one to two molecules, are mixed with about double the 
volume of concentrated sulphuric acid : 


2C,H, + CBr,COH = CH(C,H;)2.CBr, a H,0. 


Crystals gradually separate from the mass, and after two or three days 
the action is complete. Diphenyltribromethane crystallises in mono- 
clinic prisms (measurements of the angles by Dr. Hintze are given), 
easily soluble in ether, chloroform, and carbon disulphide. It melts at 
al When heated, it is decomposed, with evolution of hydrobromic 
acid. 

Diphenyldibromethylene, C(C;Hs),CBr., is produced by heating di- 
phenyltribromethane with an alcoholic solution of potassium hydrate, 
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or with alcoholic ammonia, or with silver acetate and some acetic acid, 
and by the dry distillation of diphenyltribromethane. It crystallises in 
needles melting at 83°; it boils with very slight decomposition above 
300°. Diphenyldibromethylene does not combine with bromine, even 
when heated with it at 140°. 

Diphenyldichlorethylene, C(CsH;).CCh, the preparation of which from 

diphenyltrichlorethane has been previously described by Baeyer (this 
Journal [2], xi, 885), is also a product of the dry distillation of diphenyl- 
trichlorethane. Diphenyltrichlorethane is also converted into diphenyl- 
dichlorethylene when heated to 200° with alcohol and potassium 
hydrate, and on boiling with an alcoholic solution of potassium cyanide. 
Diphenyldichlorethylene crystallises from hot alcohol in long flat 
prisms, from cold alcohol in well formed short columns, from ether- 
alcohol in very long needles. All these forms belong to the monoclinic 
system. 
‘> the long continued action of sodium amalgam on alcoholic solu- 
tions of diphenyltribromethane and diphenyltrichlorethane the author 
has succeeded in removing the halogen ; the product, an oil boiling at 
about 267°, is still under examination. Heated with hydriodic acid and 
phosphorus to 170°, diphenyl-tribromethane yields a product which is a 
mixture of a crystalline and a liquid body ; the former is either diphenyl- 
dibromethane or diphenyldibromethylene. Heated with hydriodic acid 
and phosphorus at 210°, the product consisted entirely of the liquid 
body. Analysis gave numbers intermediate between those required by 
the formule C,,H,,Br and C,H. 

By heating diphenyltrichlorethane with zinc dust, the author has 
obtained stilbene, C,yH).. 

H. E. A. 


Metabromotoluene. By H. Huesner and KE. A. Grere 
. (Deut. Chem. Ges. Ber., vi, 801—803). 


ExPertMENT has proved that whereas two isomeric monosulphonic acids 
are obtained on treatment of parabromotoluene with Nordhausen sul- 
phuric acid, orthobromotoluene yields but a single acid. The authors 
have examined the behaviour of metabromotoluene—prepared from 
bromacetparatoluid—which, according to Wroblevsky (this Journal [2], 
ix, 129, xii, 52), furnishes three isomeric bromotoluenesulphonic acids 
on treatment with fuming sulphuric acid. 

The aqueous solution of the sulphonic acid, prepared in the usual 
manner, was saturated with barium carbonate and fractionally crystal- 
lised. The first crystallisation consisted of naphthalene-like plates, 
which remained unaltered in appearance after five recrystallisations 
from water. This salt, when air-dry, gave on analysis numbers agree- 
ing with the formula (C,H,Br.CH;.SO;),Ba. The various subsequent 
fractions presented the same appearance and had the same composition ; 
hence the authors conclude that metabromotoluene furnishes only one 
monosulphonic acid when acted upon by fuming sulphuric acid. 

H. E. A. 
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Action of Chlorine and Nitric Acid on Benzylene Dichloride.* 
By H. Huesyer and F. Benve (Deut. Chem. Ges. Ber., vi, 803— 
806). 


Huesyer and Heinzerling were led by their experiments to return a 
decided affirmative to the question: Is the behaviour ofall elements or 
groups of decidedly similar character, 7.e., of all pronounced chemically 
negative (acid) or chemically positive (basic) elements or groups pre- 
cisely similar, when they replace hydrogen in hydrocarbons, or in other 
words, do they replace the same hydrogen-atom? A few exceptions 
to this rule have been noticed, however. Thus, Beilstein and Kuhl- 
berg state that whereas benzylene dichloride, C;H;CHCl., is converted 
by chlorine into a chlorobenzylene dichloride yielding parachloro- 
benzoic acid on oxidation, it is converted by nitric acid into a nitro- 
benzylene dichloride, yielding metanitrobenzoic acid on oxidation, and 
not paranitrobenzoic acid, as might be expected. 

But inasmuch as benzylene dichloride is converted by the action of 
water alone, and still more readily in presence of oxidising agents, into 
benzaldehyde and benzoic acid, it appeared not improbable that the 
formation of metanitrobenzoic acid was the result of the action of nitric 
acid on these latter bodies. The authors show that this explanation 
may confidently be accepted. They find that the nitration-product of 
benzylene dichloride does yield paranitrobenzoic acid on oxidation, and 
that therefore nitric acid and chlorine exert a precisely similar action, 
inasmuch as both give rise to the formation of para-derivatives. 

It appears probable that the product of the action of chlorine (in 
presence of iodine) on benzylene dichloride contains, besides para- 
chlorobenzylene dichloride, more or less of an isomeric compound, 

The authors had occasion, in the course of their experiments, to heat 
benzylene dichloride with an alcoholic solution of ammonia, and thus 
obtained the compound C,H;.CHCI.OC.H; as a liquid boiling at 
210°—212°. It is readily converted by concentrated nttric acid into 
ethy] metanitrobenzoate. Ethyl metanitrobenzoate is readily obtained 
by treating ethyl benzoate with nitric acid. 

H. E. A. 


Cymene. By F. Bernstein and A. Kuprrer 
(Deut. Chem. Ges. Ber., vi, 1181—1183). 


(a.) CumIN-oIL contains a terpene, which was first observed by Warren 
and Fittig, but appears to have been since forgotten. The presence of 
this terpene is the cause that the derivatives of the cymene from cumin- 
oil do not crystallise so well as those of cymene from other sources. 
To remove the terpene, the crude cymene is repeatedly shaken with a 
mixture of four volumes of sulphuric acid and one volume of water, and 
then with cold concentrated acid, until it no longer leaves a residue on 
distillation. Pure cymene boils at 175°, and has the specific gravity 
0°8708 at 0°, and 0°8572 at 20°2°. : 

* The compound Cs;H;CHCl:, which the authors term benzyl dichloride, also 
known as chlorobenzol, is more appropriately termed benzylene dichloride.— 


H. E. A. 


ORGANIC CHEMISTRY. 153 


(b.) Cymene from camphor, after being treated with caustic soda, 
still contains camphor, which is best removed by shaking the well- 
cooled liquid with small quantities of concentrated sulphuric acid. 
It boils at 175°, and has at 0° the specific gravity 0°8732. These two 
cymenes are identical, the salts of their sulphonic acids having the same 
composition and solubility. 

(CioHi3SO;)2Ba + 3H,O forms small glistening plates. 100 parts of 
water dissolve at 16°2°, 2°503 of a and at 16°8°, 2:599 of b; and 100 
parts of alcohol of 9) per cent. dissolve at 17°5°, 5°3 of a and 5°46 
of b. 

(CyoH,;80;)2Pb + 3H,0 erystallises like the barium salt. 100 parts 
of water at 16° dissolve 1°34 of a and 1:94 of b. 

(CioH,3SO;).Ca + 2H,0 forms large, brilliant, monoclinic plates, and 
is much more soluble than the barium salt. 


C. S. 


Oil of Wormwood. By F. Breitsrein and A. Kuprrer 
(Deut. Chem. Ges. Ber., vi, 1183—1184). 


Commerciat oil of wormwood yielded by distillation the same products 
which Gladstone has observed, viz., a terpene boiling at 160°, absinthol 
C,H,O boiling at 195°, and a deep-blue oil boiling at 270°—300°, and 
seemingly identical with the blue compound in oil of chamomile and 
galbanum. Absinthol treated with nitric acid does not yield camphoric 
acid; on fusing it with potash a resin is formed, but no acid. By the 
action of carbon dioxide and sodium no camphocarbonic acid is found, 
but phosphorus sulphide converts it into common cymene. 

The authors point out that it seems tu be forgotten that Deville 
and C. G. Williams converted oil of turpentine into cymene some time 
ago, the former by acting on it with moist carbon dioxide at a dull 
red heat, the latter by treating the oil with bromine and then with 
sodium. 


C. 8S. 


On Terebene Hydrochloride, and on a Method of Distinguish- 
ing from one another the Isomeric Bodies having the 
Formula, C,)His.HCl. By J. Ripan (Bull. Soc. Chim. [2], xix, 
24.4—248), 


TEREBENE (this Journal [2], xi, 1137) is converted into the hydro- 
chloride by the action of a slow and prolonged current of dry hydro- 
chloric acid. The vessel in which the reaction takes place is kept cool 
by a stream of water. The hydrochloride is obtained in white 
crystals which are easily reducible to powder, thereby distinguishing 
this hydrochloride from that of terebenthene, the crystals of which are 
soft and waxy. Theory requires that terebene hydrochloride, 
C,H,..HCl, should contain 20°57 p.c. of chlorine. But this substance 
rapidly undergoes a partial decomposition into hydrochloric acid and 
camphene, which is still more quickly effected by the necessary washing 
of the crystals with water. It is requisite, therefore, to bring the com- 
pound, prepared as above, to its state of full chlorination. This may 
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be done in three ways: (1.) By melting it at 130° in a current of 
hydrochloric acid. In this operation, however, liquid compounds are 
also formed. (2.) Sublimation at 150° in a current of hydrochloric 
acid. In this case, too, the chloride is contaminated with impurity, 
owing to a portion undergoing decomposition into camphene and hydro- 
chloric acid, which but imperfectly recombine in the cool part of the 
apparatus. (3.) Sublimation in an atmosphere of dry hydrochloric 
acid by the heat from a water-bath, whereby the temperature does not 
exceed 70°. This yields the best results, and furnishes the hydrochloride 
in the form of feathery crystals, having the odour of camphor and 
inactive to polarised light. With all these precautions the chlorine is 
still 0°59 p.c. below theory, in the freshly prepared substance. The 
loss increases, even in a dry atmosphere, till the percentage of chlorine 
is reduced to 17 to 18, when it ceases. Terebene hydrochloride melts 
at 125°, The melting point must be determined in very thin sealed 
tubes containing dry hydrochloric acid. Water at 100° completely de- 
composes it into hydrochloric acid and a liquid. Terebene hydrochloride 
dissolves in warm absolute alcohol. If the temperature does not 
exceed 55°—60°, transparent plates are obtained, often a centimeter in 
length. These are not the pure chloride, the percentage of chlorine 
being only 17—18, and the alcohol is strongly acid. Boiling alcohol 
rapidly decomposes the hydrochloride, a yolatile liquid being formed, 
which has a formula probably analogous to that of terpinol. 

The behaviour with water furnishes a means of distinguishing the 
different isomerides of the formula, C,;H,..HCl. Thus terebenthene 
hydrochloride is not decomposed by cold water, and but slightly at 
100°. The camphene hydrochlorides are slowly decomposed by cold 
water and more rapidly at 100°, with regeneration of crystalline cam- 

hene. The two borneol hydrochlorides undergo similar changes, but 
with less intensity. Lastly, terebene hydrochloride decomposes in dry 
air of the ordinary temperature, and still more rapidly when water, 
especially if hot, is present. This decomposition yields liquid com- 
pounds the other isomerides giving solids. 


B. J. G. 


Compounds derived from Camphor. By J. Kacuier 
(Ann. Chem. Pharm., clxix, 168—205). 


PimeELic acid was prepared from camphoric acid by the method of 
Hlasiwetz and Grabowski, and after purification it was found to form 
clear transparent crystalline crusts. Single crystals were examined by 
Ditscheiner, and they were found to belong to the triclinic system, the 
axes a, b and ¢ being to each other as 1, 0°64591 and 0°61443; more- 
over, the angles wy, x z, and yz were found to be 73° 22’, 82° 46’ and 
98° 5’. Pimelic acid melts at 114°, is very soluble in water, alcohol, or 
ether, and has a taste like that of tartaric acid. The ammonium salt 
forms very soluble, hygroscopic leaflets containing C;Hi(NH,)20.. 
The sodium salt is very soluble, and contains C;H,)Na,0,. 

The barium salt is exceedingly soluble, and when the solution is 
evaporated under the air-pump, it first deposits plates and then dries up 
to a porous mass, which, when dried at 200°, contains C;H;BaO,. The 
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magnesium salt dries up to an amorphous mass, containing C;HyMgQ,. 
The copper salt was obtained as a green precipitate, which, when dried 
at 160°, contained C;H,CuO,. <A solution of the ammonium salt is 
not precipitated by the salts of manganese, ferrous oxide, zinc, cobalt, 
nickel, chromium, cadmium or mercurous oxide, but it is precipitated 
by the salts of ferricum, aluminium, lead, or bismuth. 

The ethyl ether, C;Hy(C,Hs;).0;, was prepared by passing hydro- 
chloric acid into an alcoholic solution of pimelic acid. It forms a 
heavy oil having a fruity odour, and boiling at 236°—240°. 

When pimelic acid is distilled, its anhydride, C;H,.O;, is produced, 
which is a colourless liquid boiling at 245°—250°, and reconverted it 
into the acid by hot dilute alkalis. 

Pimelie chloride, C;H,Cl,02, was obtained by treating the acid with 
phosphoric chloride and heating the product to 120° to drive off phos- 
phorus oxychloride. Pimelic chloride distils, with partial decomposition, 
at 210°. 

When pimelic acid is treated either with bromine, or with bromine 
and water, amorphous products are obtained, and in the former case 
butyric acid is also formed. This acid is likewise produced when 
pimelic acid is fused with potash: hence it is highly probable that the 
higher fatty acids which accompany pimelic acid in its production from 
camphoric acid result from its decomposition. Assuming this, the 
reaction may be represented as follows :— 


CwHwO, + O; = C;H.O, + C.H,O, + CO,. 
Camphorie Pimelic Acetic 
acid. acid. acid. 

The pimelic acid which has just been described, differs from all other 
so-called pimelic acids, which have been from time to time obtained 
from fatty sources. 

Sulphocamphoric acid was prepared according to the method of 
Walter, the mode of purification being somewhat modified. An acid 
lead salt, ChH\yPbSO,, CysHisSO; + 4H,0, was obtained by partially 
decomposing the neutral lead salt with hydrosulphurie acid, and 
evaporating the filtrate. It forms almost colourless, flat prisms. 
When sulphocamphoric acid is treated with nitric acid (1°25), an 
energetic action takes place, and besides oxalic acid, a substance 
having the composition of sulphopimelic acid, C;H,,SO,;, is produced. 
It forms groups of crystals very soluble in water. 


C,H SO, + O. = C,H,,80, + C,H.0, + H,0. 


The distillation of sulphocamphoric acid with potassium cyanide, 
and its treatment with phosphoric chloride, led to unsatisfactory re- 
sults, and several attempts to remove the SO;H group of sulphocam- 
phoric acid, by means of nascent hydrogen, were fruitless. 

When potassium sulphocamphorate is fused with potash, and the 
product is neutralised with sulphuric acid, a brown resinous substance 
separates, yielding to ether, an oily body which on distillation, 
solidifies to a mass of crystals. The new substance separates from hot 
water in feathery crystals easily soluble in alkalis, precipitated by acids 
and melting at 148°. Analysis indic&ited the formula C,H,,0,. This 
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highly interesting substance is not an acid, and it reduces alkaline 
solutions of silver or copper. Its oxidation led to the production of 
- acetic acid, oxalic acid and carbonic acid, together with resinous pro- 
ducts. No acetyl derivative was obtained, but when treated with 
phosphoric chloride it yielded an oil which reacted on water, with 
reproduction of the original substance. The body, C,H,.O2, appears to 
combine directly with bromine, and phosphoric anhydride at first 
converts it into a violet mass, but afterwards carbonisation takes 
lace. 

The author regards camphor as a ketonic body, having the composi- 
tion— 


CH, 
and this view is supported by a general comparison of acetone deriva- 
tives with those of camphor. Moreover, there are good grounds for 
believing that the group C,H, exists as normal propyl, but there is, at 
preseut, no evidence to show what position this, and the group CO, 
occupy on the closed ring. When camphoric acid is formed, the CO 
group becomes COOH, and the normal propyl becomes C,H,COOH. 


CH, 


» CsH.COOH 


H 
va b COOH 
\Z 
CH;. 

Borneol is regarded as having the same relation to camphor that 
pseudopropy] alcohol has to acetone, while campholic acid is viewed as 
a mono-carbon-acid of propyl-hexylene. Endeavours are being made 
to obtain the dicarbon-acid of propyl-hexylene, as the author regards 
camphor as the ketone of this acid. He is also engaged in studying 
the products obtained during the distillation of calcium camphorate, 
other compounds besides phorone being produced. ~ * 


Derivatives of Benzophenone. By F. Urrcu 
(Deut. Chem. Ges. Ber., vi, 1112—1113). 


Tue author finds that by the action of fuming sulphuric acid on ben- 
zophenone, there is produced, together with Staedel’s benzophenone- 
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disulphonic acid, a substance having the composition, C,;HsSOs, and 
apparently related to benzophenone in somewhat the same manner as 
sulphobenzid to benzene. ‘The new compound is soluble in alcohol, and 
very soluble in ether and chloroform, from which it crystallises in 
needles or prisms, melting at 186°—187°. 

By distilling sodium benzophenonedisulphonate with PCl;, the author 
has obtained the acid chloride, CO { a aoe which separates from 
chloroform in small, white crystals, melting at 134°. It appears that 
this chloride yields the corresponding mercaptan on reduction ; and that 
by the continued action of PCl,, it is converted into a 

H. E. A. 


Metachlorophenol and its Nitro-Derivatives. 
By Hermann Miuter (Arch. Pharm. [3], iii, 103—125). 


THE two isomeric mononitrophenols formed the starting point of this 
research. They were prepared and separated from each other by the 
method of Cook and Schmitt (Kekulé, Benzolderivate). 

Ortho-nitrochlorophenol_—Ortho-nitrophenol was dissolved in hot 
water, and chlorine passed into it, till a yellowish oil solidifying on 
cooling separated out. This converted into barium salts gave on 
crystallisation, first, long, red, flat needles of Seyfarth’s barium dichlo- 
ronitrophenate, then long, dark, yellow, shining needles of the barium 
salt of ortho-nitro-chlorophenol, whilst in the mother-liquor remained 
unchanged ortho-nitrophenol. 

Orthonitrochlorophenol thus obtained is identical with the 6-chloro- 
nitrophenol obtained by Faust from the chlorodinitrophenol which 
meltsat 111°. The barium salt has the formula, (C;H;NO,ClO).Ba + 
7H,0. 

Orthonitrodichlorophenol.—This body has been examined by Sey- 
arth. 

The author describes two modifications of its barium salt, the solu- 
tions of which are at first red, and deposit a red salt with 4H,O, then 
become yellow, and yield crystals of a salt containing 8H,0. 

Orthonitrochloronitrophenol.— Orthonitrochlorophenol, treated with 
nitric acid of sp. gr. 1°36, takes in another nitro-group, and is 
converted into a yellow body, melting at 111°, and forming a barium 
salt, which crystallises with 9—10 molecules of water. This is iden- 
tical with the 3-chlorodinitrophenol of Faust and Saame. 

Chlorophenol from the Volatiie Nitrophenol_—Schmitt has described 
a chlorophenol obtained from the volatile nitrophenol by reducing it to 
amidophenol, converting this into diazophenol, and distilling the 
platinochloride of the base. 

The author has repeated these experiments, and has suceeeded in 
obtaining a colourless oil, boiling between 175° and 177°, which he 
believes to be the same. A portion of this chlorophenol acted upon 
by nitric acid, gave the 8-chlorodinitrophenol of Faust and Saame. 

Metachlorophenol.—The fact that isomeric nitro- and sulpho-phenols 
are simultaneously produced by the action of nitric and sulphuric acids 
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on phenol, rendered it probable that chlorine would give rise to corre- 
sponding isomerides. 

Phenol treated with chlorine till its weight had increased by about 
the theoretical amount, and then submitted to repeated fractionation, 
gave about a tenth of its weight of an oil, boiling at 175°5°—177°, and 
exhibiting all the properties of Schmitt’s chlorophenol. 

This chlorophenol has the chlorine in the same position as the nitro. 
group of the volatile nitrophenol. It has always been assumed, with- 
out, however, sufficient evidence, that this nitro-group occupied the 
metaposition. The author is now in a position to supply the necessary 
proof, for the chlorophenol in question yields pyrocatechin when fused 
with caustic potash. 

This metachlorophenol treated with nitric acid, and the product 
with barium carbonate, gave a mixture of two barium salts, one 
crystallising in red masses, and but slightly soluble, either in hot or 
cold water; the other forming dark yellow, shining needles. These 
barium salts belong to two isomeric chloromononitrophenols, the former 
of which is new, and is called by the author, metachloronitrophenol, while 
the latter is metachlororthonitrophenol, which has been studied by Faust, 
and afterwards by Armstrong. 

Metachloronitrophenol.—This compound is deposited from hot solu- 
tions, partly in yellow drops, partly in fine, white needles. It is easily 
soluble in chloroform, and crystallises therefrom in yellow, flat needles. . 
It is very volatile in vapour of water. It has a strong, saffron-like 
smell, and melts at 70°. 

The potassium salt crystallises in dark-red, shining, long, flat needles, 
and is easily soluble in water. The calcium salt forms short, reddish- 
brown prisms, and the barium salt copper-coloured scales, both com- 
pounds containing H,0. The silver salt is anhydrous, and forms crimson, 
shining scales, which are with difficulty soluble in water. 

Metachlororthonitrophenol.—This compound melts at 110—111°, and 
is somewhat volatile in vapour of water. The author has analysed the 
following salts :— 

C,H;CINO,.OK.H,O 
_ _(C.H;CINO,O),Ca.4H,0. 
(C,;H;CINO,.O ).Ba.7H,0. 
C.H;CINO,OAg. 


He has also prepared the hydrochloride of the amido-derivative 
formed by the action of tin and hydrochloric acid. 

Metachlorodinitrophenol. — Metachlorophenol, introduced drop by 
drop into nitric acid of sp. gr. 1°36, furnishes this compound. It 
crystallises from chloroform in characteristic, irregular, six-sided tables, 
which melt at 111°. 

Metachlorodinitrophenol has been obtained by Faust: (a) by passing 
one atom of chlorine gas into dinitrophenol, melting at 114°; (b) by 
reduction of picric acid to amidonitrophenol, conversion of this into 
diazodinitrophenol, and boiling with hydrochloric acid; (c) also by 
nitration of a mixture of meta- and para-sulphodichlorophenol. 

Armstrong has also studied its formation by (a) the action of chlorine 
on dinitrophenol (melting point, 114°) in presence of antimony penta- 


ORGANIC CHEMISTRY. 159 


chloride ; (6) by nitration of dichlorophenolparasulphonic acid; (c) by 
further nitration of orthonitrodichlorophenol (melting point, 125°) ; 
and (d) by nitration of orthonitrochlorophenol. 

The author has re-examined the barium salt of metachlorodinitro- 
phenol, and believes that it contains 10 molecules of water, a little of 
which it parts with very readily. He has also obtained it crystallised 
in thick, yellow prisms containing 53}H,O, and a double salt, having 
the formula— 


[C.H,Cl(NO,).0],Ba + 2C.H,C(NO,),ONH, + 12H,0. 


Sulphate of metachloramidonitrophenol crystallises in yellowish, 
shining flakes, which are moderately soluble in water, but are partially 
decomposed by boiling. The hydrochloride is easily soluble in water, 
and crystallises in short, yellowish needles. 

Metachloramidonitrophenate of barium has the formula— 


(C,H,CINH,NO,O),Ba.4H,0. 
The following derivatives of metachlorophenol are now known :— 


1. Metachloronitrophenol, melting at 70°. 

2. Metachlororthonitrophenol, melting at 110—111°. 
3. Metachlorodinitrophenol, melting at 111°. 

4, Metachlororthonitrochlorophenol, melting at 125°. 


The following are derived from orthochlorophenol :— 


1. Orthochlormetanitrophenol, melting at 86°—87°. 
2. Orthochlorometanitro-nitrophenol, melting at 81°. 


3. Orthochlorometanitrochlorophenol, melting at 121°—122°. 
WwW. &. F. 


Nitronaphthalenes. By F. Betusrein and A. KuHLBeRG 
(Ann. Chem. Pharm., clxix, 81—100). 


Mononitronaphthalene.-—The method of Piria was found to be most 
advantageous for the preparation of this substance, and carbon disul- 
phide was found to be well adapted for its purification, as it is very 
‘luble in this solvent, whereas the higher nitro-derivatives are but 
lightly soluble. Mononitronaphthalene melts at 58°5°, and 100 parts 
of 87°5 per cent. alcohol dissolve 2°81 parts of it at 15°. 

a- and 8-di-nitronaphthalene were obtained by adding naphthalene to 
vell-cooled nitric acid, boiling the mixture for three or four hours, and 
precipitating by water. The product is extracted with alcohol, until 
the undissolved portion melts at 211°, and this, after crystallisation 
fom acetic acid, consists of pure a-dinitronaphthalene. The alcoholic 
«tracts deposited a substance which, on fractional crystallisation from 
wetic acid, yielded #-dinitronaphthalene melting at 167°. 100 parts 
of benzene dissolve 0°72 parts of it at 17°, while under similar circum- 
stances, 100 parts of chloroform dissolve 1:09 parts, and 100 parts of 
8 per cent. alcohol dissolve 0°188 parts. Both modifications of dini- 
ronaphthalene resist the action of strong boiling chromic acid mix- 
ure, 
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a-Amidonitronaphthalene was obtained by treating a cold solution of 
a-dinitronaphthalene in alcoholic ammonia, with hydrosulphuric acid, 
until the increase of weight corresponded with the equation :— 


CioHe(NOz)2 + 3H.S = C,oH,( NO.) NH, a 8, a 2H.0. 


The purified base separates from water in red, shining prisms, melting 
at 118°—119°. The sulphate [CwH,(NO,)(NH:) |..H,SO, + 2H,0, 
forms long, shining needles, slightly soluble in water. By converting 
a-nitro-amidonaphthalene into the corresponding azo-derivative, and 
heating the sulphate of this with absolute alcohol, a nitronaphthalene, 
which appeared to be identical with the ordinary mononitronaphthalene, 
was obtained. All attempts to amidise f-dinitrpnaphthalene failed to 
give a definite result. 

Trinitronaphthalenes.— When the portion of crude dinitronaphthalene 
which dissoives in alcohol, is treated with cold benzene, a resinous 
substance is extracted, which, after repeated crystallisation from nitric 
acid, benzene, and acetic acid, melted at 101°—103°, and gave numbers 
indicating that it consisted of a trinitronaphthalene contaminated with 
a small proportion of dinitronaphthalene. This modification is called 
by the author, 6-trinitronaphthalene, and it appears to be identical with 
Laurent’s nitronaphthaleise. For the preparation of 8-trinitronaphtha- 
lene, the author employs nitro-sulphuric acid, the §-dinitronaphtha. 
lene being boiled with this acid for about five minutes. The product 
is then precipitated with snow, washed with ether, and crystallised from 
nitric acid, from which it separates in large crystals, melting at 213° 
qy-trinitronaphthalene was obtained by boiling «-dinitronaphthalene 
with nitro-sulphuric acid, precipitating with snow, and crystallising from 
nitric acid, from which it separates in bright yellow leaflets, while 
alcohol deposits it in tufts of needles. 1,000 parts of the under 
mentioned solvent dissolve the indicated quantities of -trinitronaph- 
thalene, at 18°5°: ether, 3°84, ligroin (100°), 0:00495, carbon disul- 
phide, 0°249, chloroform, 6°39, alcohol (90 per cent.), 1:12, benzene, 
10°52. -trinitronaphthalene melts at 147°. 

a-tetranitronaphthalene.—In preparing this body, it is advantageous 
to use a larger proportion of nitric acid than that recommended by 
Aguiar. , 


T. B. 


Nitronaphtol. By Rup. BrepERMANN (Deut. Chem. Ges. Ber., 
vi, 1117—1120). 


Tue author and Andreoni have previously shown that when nitro- 
acetonaphthylamine is heated with a concentrated aqueous solution of 
sodium hydrate, nitronaphtol is produced, whereas Liebermann and 
Dittler, by employing an alcoholic solution of potassium hydrate, 
obtained nitronaphthylamin. Nitroacetonaphthylamine is also cor 
verted into nitronaphtol by strong aqueous potash, the conversion 
being the more complete the more concentrated the solution; on the 
other hand, the amount of ammonia evolved is less and the amount of 
nitronaphthylamine formed proportionally greater the less concentrated 
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the solution. The author describes the following metallic derivatives 
of the nitronaphtol thus prepared :— 

Potassium nitronaphtol, CyH.(NO,)OK.—Small deep orange-red 
crystals, easily soluble in water, moderately soluble in alcohol and ether. 

Sodium nitronaphtol, CyHe(NO2)ONa + 2aq.—Fine crimson-red 
needles, easily soluble in water and alcohol. 

Ammonium nitronaphtol, CyHe(NO.)ONH,, is sometimes deposited 
from the solution of nitronaphtol in very concentrated ammonia 
solution in yellow-red star-shaped groups. It is decomposed on evapo- 
ration into nitronaphtol and ammonia. 

Barium nitronaphtol, (CjHs(NO,)O).Ba + aq.—Glistening dark-red 
pointed needles, which exhibit a beautiful blue dichroism. It is easily 
soluble in water, difficultly soluble in alcohol. 

Calcium nitronaphtol, (CiH¢(NO,)O).Ca + 3aq.—Dark red, slender 
interlaced needles, easily soluble in water. 

Lead nitronaphtol, (CjHe(NO.)O)2Pb, is precipitated, on the addi- 
tion of a solution of a lead salt to a solution of sodium nitronaphtol, as 
a scarlet-red, difficultly soluble powder. 

Silver nitronaphtol, Cy$Hs(NO.)OAg., is a crimson-red powder. 

Attempts to prepare nitronaphtol by nitration of a-naphtol were 
unsuccessful; in all cases a tarry product was obtained. The attempt 
to nitrate acetyl-e-naphtol was equally unsuccessful. 

a-Naphtol (1 mol.) dissolved in thrice its weight of glacial acetic 
acid and treated with bromine (1 mol.) dissolved in thrice the weight of 
acetic acid, gave .dibromonaphtol. Dibromonaphtol crystallises in 
colourless, pliable, silky needles, which melt at 111°; it is insoluble in 
water, easily soluble in alcohol, ether, and glacial acetic acid ; it yields 
crystalline metallic derivatives. Dibromonaphtol cannot be distilled 
unchanged. It is readily converted into a dioxynaphtol by treatment 
with alcoholic potash. The author did not succeed in obtaining more 
than very small quantities of a nitro-product (probably nitrodibromo- 
naphtol) by the action of nitric acid. 

The reduction-product from nitronaphtol was found to be of so 
unstable a character that its examination was not pursued. 


H. E. A, 


Cumic Acid. By F. Bernstein and A. Kuprrer (Deut. Chem. 
Ges. Ber., vi, 1184). 


Tats acid is conveniently prepared by adding cumin-oil drop by drop 
to fused potash contained in an iron retort, adding water as soon as 
the evolution of hydrogen ceases, and distilling off the cymene. The 
residue is decomposed with hydrochloric acid and the crude cumic acid 
purified by converting it into the calcium salt. (CioH,,O,),Ba + 2H,O 
forms pearly plates. 100 parts of water at 20°5° dissolve 0°996 parts 
of anhydrous salt; (CoHi,02)2Ca + 5H,O crystallises in silky needles 
grouped in semiglobular masses ; 100 parts of water dissolve at 20°5° 


| 0°81 parts of anhydrous salt; (CjH10.)Mg + 6H,O forms thin pearly 


plates; 100 parts of water at 20°5 dissolve 0°825 of anhydrous salt. 
C. S. 


- 
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Diphenylacetic Acid and Benzilic Acid. By R. Symons and 
T. ZincxeE (Deut. Chem. Ges. Ber., vi, 1188—1191). 


DIPHENYLACETIC acid was obtained by heating phenylbromacetic acid 
with benzene and zinc. The acid obtained by this method separates from 
hot water in slender shining needles, slightly soluble in cold water and 
very soluble in aicohol or ether; it melts at 145°—146°, yields benzo. 
phenone on oxidation, and appears to be identical with the diphenyl. 
acetic acid prepared from benzilic acid by Jena’s process. The silver. 
salt was found to be anhydrous, and thus appeared to differ from 
Jena’s, but on preparing the latter it was also found to be anhydrous, 
The ethyl ether, CyH,O.C,H;, separates from alcohol in colourless 
rectangular prisms, and dissolves readily in ether, alcohol, or carbon 
disulphide. 

When diphenylacetic acid is acted on by bromine-vapour, and the 
product is boiled with water or barium hydrate, benzilic acid is 
formed. These results tend to support Stadeler’s formula for benzilic 
acid. 

During the preparation of diphenylacetic acid a small quantity of an 
acid is formed which has the composition— 


eo 
‘ee 
CO,.H—CH—C,H;. 


This acid was separated from diphenylacetic acid by taking ad- 
vantage of the fact that the barium salt of the former is insoluble in 
alcohol, and by adding hydrochloric acid to this barium salt, the new 
acid was obtained in yellow drops which slowly solidified, after which 
they melted at 110°. 

In order to gain further insight into the benzoin group, the authors 
intend to compare deoxybenzoin with tolylphenyl ketone. a“ * 


Cholic Acid. By F. Baumsrarx (Deut. Chem. Ges. Ber., vi, 
1185—1187). 


Cuotic acid appears to be monobasic but diatomic, and the ether 
obtained by the action of hydrochloric acid on an alcoholic solution of 
cholic acid forms a soft mass which dries up to a_ resinous solid, 
having the composition C»H(C,H;)O;. It is insoluble in water, 
soluble in alcohol or ether, and when heated with soda-solution yields 
sodium cholate and ethyl aleohol, but when heated with alcoholic 
ammonia it yields cholamide, CyH 0,.H,N, a resinous brittle 
mass, insoluble in water but soluble in acids, alcohol, or ether, and 
identical with the amide obtained by heating ammonium cholate. 
Attempts to obtain an ether containing 2 atoms of ethyl were unsuc- 
cessful, and similarly only one hydrogen in cholic acid was found to be 
capable of replacement by acetyl; but on digesting cholic acid with 
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benzoyl chloride a benzoyl-ethyl ether was obtained as a resinous mass, 
insoluble in water but soluble in alcohol or ether. Alkalis convert it 
into benzoic acid, and cholic acid, together with ethyl alcohol. 

In pursuing the analogy between lactic acid and cholic acid the 
author compares dilactylic acid with chcloidic acid, and the product 
resulting from the dry distillation of cholic acid with lactide. The 
author is continuing his investigations. 


T. B. 


Action of Carbon Sulphochloride on Amides. By B. RaruKe 
and P. ScuArur (Ann. Chem. Pharm., clxix, 101—111). 


Action of CSC), on Amidobenzoic Acid.—Amidobenzoic acid was digested 
for 12 hours with two molecules of carbon sulphochloride, and the solid 
product was treated with carbon disulphide, which dissolved out a sub- 
stance that, after crystallisation from alcohol, was found to be identical 
with the dicarboxylsulphanilide of Merz and Weith. This substance 
may also be obtained by heating sulphurea to 130° with amidobenzoic 
acid. As the substance in question is but slightly soluble in carbon 
disulphide, it is probable that the corresponding chloride is first formed 
and that this is decomposed by the alcohol employed. Omitting this 
intermediate stage, the reaction may be represented as follows :— 


CSCI, + 2(NH2.C;Hy.CO,H) = CS(NH.C,H;.CO.H). + HCl. 


The author calls the product sulphurea-benzoic acid [better, sulpho- 
carbamidobenzoic]. It begins to melt at 300°, and is decomposed at a 
somewhat higher temperature. Dilute alkalis dissolve it without 
change, but no definite salts were obtained, while strong and hot 
potash decomposes it, with formation of potassium sulphide. Diges- 
tio with mercury. oxide, and water removes its sulphur, and 
replaces it by oxygen, carbamidobenzoic, or wrea-benzoic acid, 
CO(NH.C,H,CO.H)»s, being formed. This substance is moderately 
soluble in water, from which it separates in colouriess crystalline 
crusts. 

That portion of the original product which remained undissolved by 
carbon disulphide was found to consist partly of the hydrochloride of 
amidobenzoic acid; and after this had been removed by water, there 
remained a substance which proved to be mustard-oil benzoic acid 
[sulphocarbimidobenzoic acid], CSN.C,H,.CO.H, but it is better to pre- 
pare this substance either by heating amidobenzoic acid or sulphurea- 
benzoic acid to 140° with carbon sulphochloride. 


CSCl, + NH..C,H,y.CO.H — CSN.C,H,;.CO,H — 2HCl. 
CSCl, + CS(NHC,H,.CO;H), = 2(CSN.C,H,CO,H) + 2HC1. 


On opening the tubes, not only hydrochloric acid was evolved, but also 
carbon oxysulphide; the product is then treated successively with 
carbon disulphide and hot water. The residue, which is almost in- 
soluble in the usual solvents, dissolves in dilute alkalis, and may be puri- 
fied by adding a small proportion of lead acetate to its solution in 
Sodium carbonate and removing this by a stream of hydrosulphuric 
acid. Under these circumstances the lead sulphide carries down the 
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impurities, and on adding an acid to the clear solution, the mustard. 
oil-benzoic acid is obtained as an amorphous precipitate having a slight 
tinge of red. It remains unmelted at 310° and is decomposed at a 
higher temperature. Sulphocarbimido-benzoic acid is a well-marked 
acid capable of separating carbonic acid from its salts, but strong alkalis 
decompose it with facility, an alkaline sulphide being produced. 
Sulphocarbimido-benzoic acid is also formed, together with the hydro. 
chloride of amidobenzoic acid, by boiling sulphocarbamido-benzoic 
acid with strong hydrochloric acid. 


CS(NH.C,Hi.CO.H), + HCI=CSN.C,H,CO.H + NH,.C;H,CO.H.HCI. 


When sulphocarbimido-benzoic acid is digested with water and 
mercury oxide the sulphur is replaced by oxygen, and a compound is 
formed which is easily soluble in water and is doubtless the cyanic acid 
derivative of benzoic acid, CON.C;H;.CO.H. Sulphocarbimido-benzoic 
acid unites with aniline to form the compound— 


NH.C,H; 


| 
CS 


| 
NH.C,H,.CO,H, 


and this was found to be identical with the substance which Merz and 
Weith obtained by the action of phenyl-sulphocarbimide on aniline. 


It melts at 190°—191°. 

Action of CSCl, on Benzamide—These substances were heated 
together for some hours at a temperature of 150°, and on opening the 
tubes, large quantities of hydrochloric acid and carbon oxysulphide 
escaped, and these gases carried away the whole of a liquid substance 
which was contained in the tubes. The solid residue, which possessed 
an odour like that of benzonitrile, dissolved without residue in water, 
and on fractional crystallisation, undecomposed benzamide, a sub- 
stance having the composition C,,H,;NO, and sal-ammoniac were ob- 
tained. In order to gain some insight into the nature of the fluid sub- 
stance formed, the operation was conducted in a flask provided with a 
condenser and two receivers containing water. An oily fluid which 
collected on the surface of the water was found to consist of carbon 
disulphide, carbon sulphochloride, and carbon tetrachloride. The con- 
tents of the digestion flask deposited benzamide on cooling, and the 
mother-liquor from this was found to consist principally of benzonitril 
held in solution by carbon disulphide and carbon tetrachloride. In this 
case about three-fourths of the benzamide remains unaltered, and the 
substance, C,,H,;NO,, which is formed when the materials are heated to 
150°, appears to arise from the action of hydrochloric acid on benza- 
mide. This reaction is treated of in the following communication on 
dibenzamide. The principal reaction may be represented as follows :— 


C,.H;CONH, + CSCl, = C;H;.CN + CSO + 2HCI, 
2CSCl, = CS, + CCk. 


_ The reaction represented by the second equation does not take place 


e) 
oe) 
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when carbon sulphochloride is heated to 100°—120°, or when it is 
heated to 130° with crystallised gypsum, but in the latter case hydro- 
chloric acid and carbon oxysulphide are produced: hence the decom- 
position of the carbon sulphochloride is best regarded as a contact 
action, although it may be due to the formation of an unstable com- 
pound of CSCI, and benzonitril. 

= & 


Dibenzamide. 
By P. ScnArer (Ann. Chem. Pharm., clxix, 111—114). 


In order to ascertain if the substance C,,;H,;NQ,, referred to in the last 
paper, is formed by the action of hydrochloric acid on benzamide, a 
stream of this gas was passed into benzamide heated to 130°. Sal- 
ammoniac soon separated from the fused mass, and when, after six 
hours’ treatment, the whole was dissolved in hot water, the solution on 
cooling deposited first benzoic acid, next benzamide, then the substance 
C\,H;;NO,in transparent crystals, and finally sal-eammoniac. The 
substance C,,H,;NO, appears to be dibenzamide crystallised with two 
molecules of water. It melts at 90°, is easily soluble in water, alcohol, 
ether, or chloroform, and its aqueous solution has an acid reaction. 
Ebullition with dilute alkalis decomposes it, with liberation of am- 
monia and formation of benzoic acid. Sublimation appears to cause 
its decomposition, as follows :— 


NH(C,H;0). + 2H.,0 7 C,;H,0: a NH.C,H;O + H,0. 


An attempt to obtain anhydrous dibenzamide by crystallising the 
crude product from ether failed, owing to the absorption of water from 
the air; and it is worthy of note that the ethereal solution did not de- 
posit benzoic acid, this substance being probably formed by the action 
of water and hydrochloric acid on the unaltered benzamide contained 
in the crude product— 


NH.,.C;H;O ~~ HCl + H,0 = C,H,O2 + NH,Cl. 
7 a 


Isomeric Bromotoluidines. By H. Hursner and P. F. Roos 
(Deut. Chem. Ges. Ber., vi, 799—801). 


It has be2n shown that the liquid so-called orthobromotoluene produced, 
tugether with parabromotoluene, by the action of bromine on toluene, 
yields a single sulphonic acid. The authors have endeavoured to ascer- 
tain whether in like manner it furnishes a single nitrobromotoluene on 
nitration. As it is impossible entirely to separate orthobromotoluene 
from parabromotoluene, they first re-examined the nitration-products 
of the latter, and have thus occasion to correct the previous observa- 
tions of Wroblevsky in some particulars. 

Pure parabromotoluene (m. p. 28°) yields two isomeric mononitro- 
derivatives, the less fusible of which in the pure state melts at 45°5°; 
on reduction it is converted into a-parabromotoluidine, which crystal- 
lises in needles melting at 32° (—2° Wroblevsky). The more fusible 
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nitroparabromotoluene could not be completely separated from the 
isomeride, but on reducing the mixture and distilling the product with 
water, «-parabromotoluidine first passed over, and afterwards 8-para- 
bromotoluidine. The latter melts at 75° (67° Wroblevsky). 

To ascertain the nature of the product formed on nitration of ortho- 
bromotoluene, the mixture of para- and ortho-bromotoluene obtained 
from bromine and toluene was nitrated, the product reduced with tin 
and hydrochloric acid, and the bromotoluidine hydrochlorides separated 
by fractional crystallisation. In addition to «- and f-parabromo- 
toluidine hydrochlorides, the hydrochloride of an isomeric base 
[a- (ortho-)bromotoluidine|] was obtained, which, although present in 
larger proportion than the parabromotoluene derivatives, was separated 
with difficulty from the isomeric salts. It thus appears that but a 
single nitro-orthobromotoluene results from the action of nitric acid on 
orthobromotoluene. The following salts of the above-mentioned bases 
were obtained :— 

a C;H;Br.CH;.NH;.HCl. This salt crystallises from the last mother- 
liquors of the mixed bromotoluidines in large coarse rectangular (?) 
plates. Prepared from pure a-parabromotoluidine it forms large 
rhombic, six-sided plates. 1 part dissolves at 16° in 59°17 parts of 
water. 

a C,H;Br.CH;.NH,.HNO;. Large rhombic plates. 1 part dissolves 
at 13° in 185°18 parts of water. 

a (C,H;Br.CH;.NH:;)2H,SO,. Colourless scales. 

8 C,H;Br.CH;.NH2.HCl. Crystallises in long needles. 1 part dis- 
solves in 10°54 parts of water at 16°. 

8 C;H;Br.CH;.NH,.HNO;. Coarse needles or small rhombic plates. 
1 part dissolves in 31:08 parts of water at 16°. 

8 (CeHyBr.CH;.NH,).H.SO,. Very small difficultly soluble rhombic 
plates. 

y C>H;Br.CH;.NH,.HCl. Small rhombic plates. 1 part of this salt 
dissolves in 32°7 parts of water at 14°—15° ; in 31°84 parts at 16°5°. 

q C-H;Br.CH;.NH:.HNO;. Small rhombic plates. 1 part dissolves 
in 82°64 parts of water at 17°; in 79°36 parts at 19°. 

y (CsH;Br.CH;.NH,)2H,SO,. Slender needles united to compact 
half-balls ; very difficultly soluble in water. 

y-(ortho-) bromotoluidine separated from these salts remains liquid at 
0°; it appears to agree in properties with the base which Wroblevsky 
terms metabromorthotoluidine. 

H. E. A. 


Orthotoluidine-sulphonic Acid. By F. Gurver 
(Ann. Chem. Pharm., clxix, 373—388). 


Ween orthotoluidine (pseudotoluidine) is heated with twice its weight 
of fuming sulphuric acid to 160°—180°, two isomeric sulphonic acids 
are formed. One of them is very soluble in water, and forms warty 
crystals. Its salts also dissolve freely in water and alcohol, and do not 
crystallise well. The silver salt, C;H,NSO;Ag, is a precipitate con- 
sisting of microscopic needles. 

The second acid, which is always obtained in much larger quantity, 
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erystallises from water in yellowish oblique rhombic prisms or plates, 
C,H.NSO,;H + 2H,0O, which lose their water at 120° and crumble 
down to a yellowish-white powder. It is readily soluble in hot water, 
but does not dissolve in absolute alcohol, ether, benzene, or chloroform. 
C;,H;NSO;K + 3H.0O is readily soluble in water and dilute alcohol, and 
forms silky crystals.—C,;H,NSO;Na + H,O forms feathery crystals, 
and dissolves freely in water, and more sparingly in dilute alcohol. 
(C;H,NSO;).Ba + 3H,0 is readily soluble in water, sparingly in 
boiling dilute alcohol, and crystaliises in long striated six-sided prisms.— 
(C;HsNSO;)2Pb + 1;H,O crystallises from dilute alcohol in compact, 
white, six-sided prisms. C;H,NSO;Ag is a white precipitate consisting 
of small plates. When boiled with water it dissolves with partial de- 
composition, which may be prevented by adding a few drops of nitric 
acid. On cooling, the salt crystallises in white plates. Orthotoluidine- 
sulphonic acid dissolves in sulphuric acid, and on heating this solution 
strongly, sulphur. dioxide is given off. When the acid is distilled with 
potash, orthotoluidine passes over, and the residue contains sulphuric 
acid and only a trace of sulphurous acid. On adding bromine in small 
quantity or in excess to the aqueous solution, ¢/bromorthotoluidine is 
precipitated, and the solution contains dibromorthotoluidine-sulphonic 
acid, hydrobromic acid, and sulphuric acid. 

Tribromorthotoluidine crystallises from alcohol or ether in white 
silky needles. It can be distilled with steam, and when carefully 
heated sublimes in dazzling white long needles, melting at 112°, and 
solidifying again at 98°—99°. It does not combine with acids, and by 
adding sodium amalgam to its alcoholic solution, all the bromine is 
eliminated. Tribromorthotoluidine is also formed by the direct action 
of bromine on the base. The compound thus obtained possesses all the 
properties of that from the sulphonic acid, but melts even after recrys- 
tallisation and sublimation at 105°—106°. When one molecule of 
bromine is added to a well cooled dilute alcoholic solution, a mixture of 
the di- and tribromo-compound is precipitated, and the solution con- 
tains some unchanged orthotoluidine and monobromorthotoluidine. 

Dibromorthotoluidine-sulphonic acid, C,H,Br,(NH:,)SO;H + H,0, 
crystallises from alcohol in long white needles, losing their water at 
120°, and decomposing when more strongly heated without melting. 
It is insoluble in ether and chloroform, sparingly soluble in cold water 
and alcohol, but. freely at the boiling point. Its salts are less soluble 
than those of toluidine-sulphonic acid. (C;H,Br.NSO;).Ba + 4H,O 
crystallises in long white needles. (C;H,Br,NSO;)Pb + 3H,0 forms 
long needles or prisms. The silver salt is a white precipitate consisting 
of needles. The acid is not altered by boiling it with strong potash- 
lye, but on distilling it with potash, tribromotoluidine is formed. When 
nitrogen trioxide is passed into the aqueous solution, nitrogen is given 
off, and on evaporation a yellow syrup having a very bitter taste is left 
behind; but when the anhydrous acid is suspended in well cooled 
alcohol of 95 per cent. and the gas passed into the liquid, the diazo- 
compound C;H.N,SO; is formed, consisting of white microscopic 
crystals which explode by percussion, or when heated to 110°. It is 
insoluble in absolute alcohol, and not changed by boiling therewith 
under the common pressure. In water and dilute alcohol . is freely 
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soluble. These solutions soon decompose, even at the ordinary tem- 
perature. 

Toluene-sulphonic acid, C,H,SO,;H, was obtained by boiling the 
diazo-compound with absolute alcohol under pressure. The free acid, 
as well as its chloride, forms a syrup, but the amide, C;H,;SO.(NH.,), 
crystallises from hot water and ether in beautiful prisms melting at 
148°. This compound appears to be different from the two amides 
which Anna Wolkow has described. 

Bromotoluene-sulphonic acid, C;H,BrSO;H, was prepared by decom- 
posing the diazo-compound with concentrated hydrobromic acid, and 
obtained as a brown syrup. (C;H ,BrSO,).Ba + 9H.,0 separates from 
water and dilute alcohol in warty crystals. The lead, potassium, and 
sodium salts do not crystallise well, and the chloride is a syrup. The 
amide, C;H,BrSO.(NH,), is sparingly soluble in cold water, more 
readily in boiling water, freely in alcohol and ether, and forms micro- 
scopic crystals melting at 156°—157°. This acid differs from all other 
bromotoluene-sulphonic acids that are known. 

Cresol-sulphonie acid, C;H,OSO 3H, is formed by the decomposition of 
the diazo-compound with water. It forms a crystalline and very deli- 
quescent magma. (C;H,OSO,;).Ba + 23H.O is obtained from water 
in small pointed crystals, and from dilute alcohol in tufts of silky 
needles. Its solution gives with ferric chloride a violet colour. 
(C,H,OSO;).Pb + 23H,O is obtained from water in microscopic 
crystals, and from dilute alcohol in tufts of needles. 

C. S$. 


A New Quinine Hydrate. By A. C. OupEMaANs, jun. 
(Deut. Chem. Ges. Ber., vi, 1165). 


On two occasions a quinine hydrate containing 9 molecules of water 
was obtained by adding an alkali to an ammoniacal solution of 
quinine. The new hydrate is amorphous, and has a molecular ro- 
tatory power of —110°. Subsequent attempts to obtain it were 
unsuccessful. T. B. 


Aromatic Phosphorus Compounds. By A. MicHaegtis 
(Deut. Chem. Ges. Ber., vi, 816—819). 


Phosphenyl chloride, PCl,(C.H;), (this Journal [2], xi, 1148), is a colour- 
less highly refractive liquid, boiling at 222° (uncor.); sp. gr. 1°319 at 
20°. 

Phosphenyl tetrachloride, PCl,(CsH;), prepared by passing chlorine 
into well cooled phosphenyl chloride, and purified by crystallisation 
from PCI; or PCl,(CeH;), is a white crystalline body melting at 73°. 
Heated to a higher temperature, it partly sublimes, but is in part re- 
solved into its generators. 

Phosphenyl chlorobromide, PC1,Br,(C.H;), is obtained by the addition 
of one molecule of bromine to one molecule of phosphenyl chloride as 
a solid yellowish-red mass. It is a remarkably stable compound, melt- 
ing at about 208°, but subliming from 130° onwards without the 
least decomposition in yellow-red crystals grouped in fan-like forms. 
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Phosphenyl chlorotetrabromide, PC1,Br,(C;H;), is produced on the 
addition of one molecule of bromine to phosphenyl chlorobromide. The 
mixture solidifies after a time to a fine red dry mass. 

Phosphenyl oxychloride, POC),(C,H;). Phosphenyl chloride readily 
absorbs oxygen, especially on warming, and is converted into «his 
compound. It is a colourless syrupy liquid, which boils at 260° 
(uncor.), with slight decomposition; sp. gr. 1°375 at 20°. It possesses 
a faint fruity, by no means unpleasant odour. Phosphenyl oxychloride 
is decomposed by water far less rapidly than phosphorus oxychloride, 
and converted into phenylphosphoric acid ; on exposure to the air, it is 
converted into a crystalline mass, which is a mixture of phenylphos- 
phorous and phosphoric acids. 

Phosphenylic (phenylphosphoric) acid, PO(OH).(C,H;), is the end- 
product of the action of water on all the above-mentioned compounds. 
It crystallises from water in snow-white glistening scales, melting at 
158°, and much resembling the fragments of gypsum obtained by 
cleavage ; water and alcohol dissolve it readily. The silver salt, 
PO(OAg).(C;H;), is obtained when silver nitrate is mixed with the 
aqueous solution and then ammonia carefully added, as a white bulky 
precipitate ; it is very difficultly soluble in water, but readily soluble 
in nitric acid and in ammonia. 


H. E. A. 


Matezite, a Volatile Sugar obtained from Madagascar Caout- 
chouc. By A. Girarp (Compt. rend., Ixxvii, 995—998). 


Tur author has previously given an account of two saccharine sub- 
stances which he has named ‘‘ Dambonite”’ (obtained from the caout- 
chouc from the Gaboon, called n’dambo by the natives) which has the 
formula C,H,O;, and “ Bornesite,”” C;H,,0,, both of which, on treat- 
ment with hydriodic acid, yield sugars, dambose and Borneo dambose 
respectively, isomeric bodies having the formula C;H,O;, with forma- 
tion of methyl iodide. Caoutchouc from Madagascar also yields a 
saccharine substance, which the author has named “ matezite,”’ from 
the native word for caoutchouc. Matezite is white, very soluble in 
water, less soluble in alcohol, from which it crystallises in tufts. It 
melts at 181° to a vitreous mass, which does not crystallise on cooling, 
and may be sublimed at 200°—-210° without decomposition. It deposits 
in drops. Its formula is C,H O,, and on treatment with hydriodic 
acid, it undergoes a decomposition analogous to the others, forming a 
sugar called by the author matezodambose— 


CipH 0, + HI = CH,I + C,H).0s. 


The rotatory power of matezite is 79° to the right. Matezodambose 
rotates the plane of polarisation 6° to the right; it melts at 235°. 
The results may be tabulated as follows :— 
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M.-P. Rotatory power. 
Dambonite, C,H.O; ... 205 0 
Bornesite, C;H,,O¢ 200 32 right 
Matezite, CyoH 2904 ee 181 79 ” 
Dambose, C3H,O3 . 212 0 
Borneo-dambose C.H,.0¢ 220 0 
Matezo-dambose C,H,sO, 235 6 right 

W. R. 


Glycyrrhizin, or Liquorice-juice. By P. GrizssMAYER 
(Dingl. polyt. J., ecix, 228—230). 


Ir has been suspected that sugar, extracted from liquorice-root, has 
been used for the purpose of adulterating beer, and yet the opinion of 
chemists has been that such sugar is not fermentable. Glycyrrhizin 
is a glycoside, which, on boiling with acids decomposes into glycyrretin 
and sugar. Even after boiling it with water, sugar may be detected by 
Fehling’s test. The sugar obtained in this manner was treated with 
yeast, and after three days the fermentation was complete, and alcohol 
was found in large quantity by means of the well-known reaction con- 
verting it into iodoform. During the latter stage of the fermentation 
a peculiarly disagreeable putrid odour was perceived, and the substance 
emitting it passed over into the distillate; the disagreeable taste of 
some German beers is doubtless owing to this body. 


W. R. 


Triticin. By Hermann Mixer (Arch. Pharm. [3], iii, 1). 


It is impossible to obtain triticin free from nitrogen, from 0°54 to 0°75 
per cent. being contained in all the specimens prepared by the author. 
Neglecting this, the composition is indicated by the formula C,,H..Ou, 
i.e., the body is an isomeride of cane-sugar. When pure, triticin is a 
gummy transparent body, without taste or smell, neutral, and very 
hygroscopic, taking up 10—12 per cent. of moisture from the air. It 
is readily soluble in water, but insoluble in absolute alcohol and ether; 
it is levo-rotatory ; in four experiments— 


[aly = —49:7, —50°8, —49°6, and —50°3 


At 160° it becomes transformed into a caramel-like substance soluble in 
alcohol. When digested with hot water, it is partially transformed 
into lzvulose, and when heated with water in sealed tubes to 105°— 
110°, it is wholly transformed ; thus— 


CpH201 + H,0 = 2C;H,.0,: 


the author has quantitatively verified this reaction by weighing the 
sugar found, by titrating it, and by estimating its rotatory power. 
Triticin does not undergo the alcoholic fermentation with yeast ; dia- 
stase, however, converts it into sugar, as does boiling with dilute sul- 
phuric acid, or treatment with hydrochloric acid; concentrated 
sulphuric acid seems to form a sulpho-acid, and does not colour it 
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much. Strong nitric acid converts it into oxalic acid, weak nitric acid 
into sugar; a mixture of nitric and sulphuric acid forms a non-explo- 
sive nitro-product melting at 65°—68°. Alkalis and alkaline earths 
form unstable salts, the barium compound being C.H,BaOy. + 4H,0, 
and the lead salt C,,.H»PbO,, after drying at 110°. 

Manganese dioxide and sulphuric acid convert triticin into formic 
acid, as does also lead dioxide. 

The quantity of triticin present in the dried roots of couch-grass 
varies from 3°5 to 7°8 per cent.; from 2°4 to 3°3 per cent. of sugar being 
present, together with perceptible quantities of malates. 

In a postscript to the above, Reichardt draws comparisons between 
the results of Miiller and those obtained by Scheibler (p. 1124 of last 
volume). 


C. R. A. W. 


Occurrence of Quercetin and Quercitrin in Catechu and 
Sumach. By Junius Léwe (Zeitsch. Anal. Chem., xii, 127). 


Tue author found that all. kinds of catechu contain more or less quer- 
cetin. He obtained this body by agitating aqueous extracts of catechu 
with ether, and extracting the ethereal residue repeatedly with large 
quantities of boiling water. The insoluble residue which is left was 
dissolved in alcohol of 90 per cent., and the yellow alcoholic solution 
mixed with boiling water, when the quercetin, which is almost insoluble 
in cold water, crystallised out in light-yellow needles. The analysis 
gave 59°6 C. and 3-48 H. The insolubility of quercetin in water—the 
catechu extracts were made with cold water—appeared to be influenced 
by the presence of catechu-tannic acid. 

Quercitrin obtained from Sicilian or Tyrolese sumach differed from 
quercetin by its solubility in boiling water. On cooling, it crystallised 
out in light-yellow needles, sometimes in yellow flakes. The analysis 
gave 52°6 C. and 4°83 H. The crystals showed all the reactions of 
quercitrin. 


We Vs 


Tannic Acid from Sumach. By Jutius Lowe 
(Zeitschr. Anal. Chem., xii, 128—136). 


Tuer author found on re-examination that the tannic acid obtained from 
nut-galls is identical with that obtained from Sicilian sumach.* He 
treated Sicilian sumach with hot alcohol of 90 per cent.; the extract 
was filtered through flannel; the alcohol distilled off; the syrupy residue 
extracted with water of 50°, and, after standing for 12 hours, filtered 
through flannel. On shaking the aqueous extract—which should not 
be too concentrated—with acetic ether, the tannic acid was taken up, 
and could thus be separated. Tannic acid from nut-galls shows a like 
behaviour. On distilling off the acetic ether in a water-bath, a light- 
yellow, syrupy residue was left. Dissolved in water to a clear liquid, 
the tannic acid was separated by saturation with pure sodium chloride, 
in the form of yellowish-white globular masses, which fell out from 


an. e same result was obtained in 1861 by Dr. Stenhouse (Proc. Roy. Soc., xi, 
—-Eb. 
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the solution, in a well-stoppered flask, placed in the dark for 48 
hours. The separation of tannic from any gallic acid that may be present 
can thus be effected ; the latter remains in the salt solution, together 
with a little tannic acid. The precipitation is repeated and the tannic 
acid dissolved in warm water and again shaken up with acetic ether. 
Treatment with ether removes small quantities of quercitrin extracted 
from the sumach by the alcohol. Three layers are obtained, viz., an 
ethereal layer containing quercitrin and a little tannic acid, an aqueous 
layer with a little titanic acid, and a lower syrupy layer, consisting for 
the most part of tannic acid. This latter is obtained pure by one more 
treatment with ether, and drying on glass plates over sulpburic acid in 
a dark room. It resembles in every respect tannic acid obtained from 
nut-galls. The analysis of the substance dried at 120° gave 52°28 per 
cent. C., and 3°55 H. Dried at 140° it gave 52°47 per cent. C., and 
3°42 of H. 

Although the identity of the acid with tannic acid from nut-galls 
appeared thus sufficiently proved, the author established it further 
by digestion with or without dilute sulphuric acid in sealed tubes in a 
salt-bath, whereby it is converted into gallic acid. The formation of 
ellagic acid was also studied—a further proof of the identity of the 
two acids. The reactions which it gave with tartar-emetic, with ferric, 
cupric, cadmic, &c., acetates were identical. The analysis of the lead 
tannate agreed satisfactorily with the numbers found by Liebig (Ann. 
Chem. Pharm., xxvi, 128), and the author assigns to it the empirical 
formula C,,;H,)0,.38PbO. 

It is recommended to employ Sicilian sumach for the extraction of 
tannic acid, instead of nut-galls; likewise acetic instead of sulphuric 
ether. W. V. 


On the Proteids. By H. Huasiwerz and J. HABERMANN 
(Ann. Chem. Pharm., clxix, 150—166). 


Wiru the view of getting some insight into the constitution of these 
bodies, the authors have studied the products of decomposition fur- 
nished by them under the influence of stannous chloride. 

Casein heated with ordinary hydrochloric acid gives a violet-coloured 
liquid, the colour of which changes to pale-brown on the addition of 
crystals of tin chloride. After heating the concentrated and highly 
acid liquid for several days, the tin is precipitated by sulphuretted 
hydrogen, and the hydrochloric acid evaporated away over a water- 
bath. The syrupy liquid which remains, sets after a time into a crys- 
talline mass. The crystals and mother-liquor submitted to an elaborate 
examination, the details of which cannot here be followed, yielded 
glutamic and aspartic acids, leucine, tyrosine, and ammonia. Com- 
pound ammonias could not be detected. 

The formation of glutamic acid from an albuminoid of animal origin 
is contrary to the experiments of Kreusler (J. pr. Chem., evii, 240). 

Albumin, legumin, and vegetable albumin, submitted to the same 
process, furnish the same products of decomposition. The authors 
think that if they succeed in making a quantitative determination of 
these products, they may probably be able to show that the different 
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proteids yield different proportions of them: for they consider it 
possible that the differences in properties of the bodies belonging to 
this group are due to the presence of the same atomic groups in 
different proportions. 


Ww. & F. 


Physiological Chemistry. 


The Action of Alkaloids on the Organic Substratum of the 
Animal Body. By M. J. Rosspacu (N. Rep. Pharm., xxii, 
512—544). 


Various experimenters, the author included, having found that the 
vegetable alkaloids restrain or annihilate oxidation-processes in organic 
solutions, Rossbach set himself to inquire—upon what substances of 
the protoplasm and of the animal body is it that the alkaloids act by 
diminishing oxidation-processes ? and by what actions is it that oxida- 
tion is decreased or altogether annihilated in these substances? Do 
the alkaloids render the protoplasm unsusceptible of oxidation, or do 
they, ¢.g., 80 change osmosis in the cell-membrane that no oxygen can 
reach the protoplasm ? In what manner do the alkaloids weaken the 
ozone reaction of the blood ? 

By adding neutral salts of the alkaloids (quinine, veratrine, strych- 
uine, morphine, and atropine) to solutions of egg-albumin, the author 
found (1) that dilute solutions of albumin were coagulated at a much 
lower temperature with than without the salts of the alkaloids; (2) 
that a solution of albumin so highly diluted that it did not become 
turbid when boiled, became turbid at 59°—62° when a trace of a 
neutral salt of an alkaloid was previously added; (3) that with the 
alkaloids much more turbidity was produced on heating the solutions 
of albumin than with simple aqueous solutions. It was ascertained 
that the altered coagulability of the solutions, after the addition of 
the salts of the alkaloids, was due neither to the presence of free acid, 
the precipitation of the alkaloids by the alkaline solutions of albumin, 
nor the action of a neutrul salt in solution. Rossbach adduces experi- 
ments to show that a true chemical combination, and not a physical 
union, takes place between the albumin and the alkaloids, and he found 
the coagulum produced, when a solution containing the neutral salt of 
an alkaloid and albumin is heated, to have the properties of an 
alkaloid. At temperatures of 1°—10° no combination took place 
between the albumin and the alkaloids. 

Similar results were obtained by adding alkaloidal salts to the juice 
of muscle and to the serum of blood; and it is concluded that dis- 
solved albumin is converted by the alkaloids, aided by the application 
of heat, into a less soluble modification, which is a chemical compound 
of albumin with an alkaloid. 

When alkaloids were added to blood, it was found that at 40°—50° 
the two absorption-bands of oxyhemoglobin required a higher tempera- 
ture for their disappearance than in blood free from alkaloids; the 
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alkaloids formed a compound with hemoglobin, but this was not 
deprived of its property of being an ozoniser and carrier of ozone, 
The author reconciles his own experiments with those of Binz, by 
saying that the alkaloids render the combination of ozone with hemo. 
globin more stable, and so this latter gives up its ozone less readily to 
other bodies than when the hemoglobin is not combined with an 
alkaloid. 

The relations of the alkaloids to albumin and ozone were also studied, 
and it was found (1) that the alkaloids augment the affinity of albumin 
for ozone; (2) that between 30° and 40° albumin is changed by the 
alkaloids, and this is shown by a loss of affinity for ozone; (3) that 
the alkaloids are capable of precipitating ozonised albumin from its 
solutions. 

The author’s conclusions are summarised thus :— 

1. The various albuminates found in solution in the tissues of the 
animal body and in the protoplasm, are influenced and altered by 
the alkaloids. At temperatures of 30°—40° they lose their affinity 
for ozone; and at higher temperatures, yet still below their ordinary 
coagulating points, they lose their solubility, alkaloid albwminates being 
formed. 

2. These changes in albuminates are produced by the alkaloids 
generally, though variations in the phenomena are observed by ope- 
rating with different alkaloids. 

3. The alkaloids, whilst they leave the properties of haemoglobin 
unchanged as a generator of ozone, bind the ozone more firmly to 
hemoglobin, and cause it to be less readily yielded up to other bodies. 

4. The degradation of the oxidability of the protoplasm brought 
about by the alkaloids, is determined by two conditions: by the 
change in the albuminates already described, and by the more stable 
combination of ozone with hemoglobin. 

T. 8. 


Physiological Action of Amylammonium Chloride. — 
By Dusarpiy-Beaumerz (Compt. rend., Ixxvii, 1247—1249). 


AmyLamMonium chloride introduced under the skin of the rabbit, 
guinea-pig, and dog, causes, in small doses, a marked diminution of the 
pulse, and some fall in temperature. In larger doses convulsions are 
produced, which end in death. With man a dose of a half to one 
gram lowers the pulse 10 to 20 beats per minute, and occasions a fall 
in temperature. ‘The author has administered this salt with advantage 
in some cases of typhoid fever. Amylamine has not the sedative 
action on the nervous system which trimethylamine possesses, but 
surpasses it greatly in its effect on the pulse, and in its toxic — 


Action of Zine on Blood-solution. By Hrinricu Srruve 
(J. pr. Chem. [2], vii, 346). 


Scnénsein has shown that by agitating certain metals with water and 
air, traces of hydrogen peroxide are formed. The author finds that the 
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presence of air is not essential, and that perceptible quantities of 
hydrogen peroxide are readily formed when zinc acts on water, all dis- 
solved oxygen and air being excluded from the solution and the vessels 
used, by means of hydrogen or carbon dioxide. When diluted and 
defibrinized blood is treated with zinc, a clear solution is obtained con- 
taining neither hematin nor blood-albumin, provided the action has 
gone far enough: these substances separate as a precipitate wholly 
insoluble in water; peroxide of hydrogen is present in the filtrate, and 
also gelatin, easily detected by means of tannin. 

Neither egg-albumin nor gelatin is thus precipitated by zinc; 
peroxide of hydrogen is however formed in each case. 


C., R. A. W. 


Australian Concentrated Mutton-Soup as a Food for Pigs. 
By A. VoetcKer (Jour. Roy. Agri. Soc., 1873, 428—437). 


Tae liquor obtained by boiling down sheep for tallow is strained and 
concentrated to a thick extract. A single sheep yields 1 lb. of superior 
extract sold for human food, and 23 lbs. of second quality suitable for 
pigs and dogs. Analyses of three samples gave the following per- 
centage results :— 


First quality. ; Second quality. 


29 -20 31:29 | 29 -70 
60°48 64°62 66°29 


10°32 4°09 | 4°01 


Nitrogen 8°68 10°75 =| = «1096 


Soluble in 80 per cent. alcohol. .. 83 ‘51 20 27 17°89 


The first feeding experiment with pigs lasted seven days. It 
appeared that 4 lb. of mutton-soup was quite incapable of replacing 
llb. of peas, and its use resulted in the pigs losing weight. The 
second experiment lasted nineteen days. In this case the pigs received 
avery liberal diet, and the lot which had mutton soup in addition gained 
nearly twice as much in weight as the other, and realised a larger 
profit, notwithstanding the greater cost of the food. From these 
i. the soup appears to act as a condiment rather than as a true 
ood. 

R. W. 


Influence of Certain Substances on the Preservation of Eggs. 
By F. C. Catvert (Compt. rend., Ixxvii, 1024—1026). 


Eoes, either entire or pierced at the end by a fine needle, may be kept 
fr three months without change in an atmosphere of nitrogen, 
hydrogen, or carbonic anhydride. In dry oxygen entire eggs undergo 
to change, but if the gas is moist the egg becomes covered with a 
white filamentous mould. 
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An egg pierced at the extremity soon becomes putrid either in dry 
or in moist oxygen, the amount of oxygen consumed, and of carbonic 
anhydride and nitrogen evolved, being much greater in the latter case 
than in the former. 

New-laid eggs immersed in weak chlorine water contained in a 
stoppered bottle underwent no change for nearly eight months, but on 
leaving the bottle open for a week, they became covered with Peni- 
cillium glaucum. 

Eggs kept in a weak solution of chlorinated lime soon began to show 
signs of change externally by the growth of penicillium. With lime 
water and with calcium sulphite, similar results were observed. 

Eggs kept in solution of phenol exhibited no change for three 
months. They were then slightly coated with penicillium, but their 
contents were perfectly sweet. 


w. A. F, 


Chemistry of Vegetable Physiology and Agriculture. 


The Oleo-resin of the Sunflower. By M. Cuarpon 
(Pharm. J. Trans. [3], iv, 322). 


Tue sunflower (Helianthus annuus) as found in Algeria, yields an oleo- 
resin which appears in transparent and colourless drops on the ex- 
tremities of the projecting pales or bracts before the flower is full 
grown. The drops are more abundant in proportion as the growth of 
the stalk is more vigorous, which excludes the idea of their origin ina 
diseased state of the plant. This substance has been collected and 
found to present the following characters. Its consistence was semi- 
fluid and pitchy; its odour much resembled that of the product of 
Pinus maritima, with which it might easily be confounded. Its 
burning and aromatic taste was persistent because of its insolubility, 
and it was not at all sweet. It did not reduce Fehling’s liquor, and 
when exposed to the air in a thin layer, it dried on the surface, and 
after two or three days ceased to adhere to the fingers. Heated care- 
fully by itself, it gave off an essential oil, its odour was intensified, and 
the residue was a hard matter resembling colophony. In boiling water 
also it hardened, and left a white opaque resin. It was completely 
soluble in alcohol. 


J. B. 


Sugar in Asparagus. 
By A. Vocet (N. Rep. Pharm., xxii, 391). 


Tue extremities of the shoots contain no sugar, though the stem, three 
or four inches below, contains 1°7—2 per cent. 

The explanation is that the sugar is used up in the formation of 
cells, which goes on so actively in the shoots. The same is the case 
with potato-shoots. 


G. T. A. 
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Amount of Fat in Ergot of Rye. By O. Ficinus 
(Arch. Pharm. [3], iii, 219). ; 


Ercor contains 30 per cent. of fat. It would be a good plan to extract 
this fat by ether, and reduce the dose by one-third, or else supply the 
lace of the fat by liquorice or milk-sugar. Prof. Reichardt is investi- 
gating this fat. S F. A. 


Relation of the Camphor Group to Plant Life. By A. VocEL. 
(N. Repert. Pharm., xxii, 545—547). 


CampHor is found to have a marked effect in stimulating the germina- 
tion of seeds, both by shortening the period of germination and causing 
more seeds to sprout. Turpentine has a similar action, but seems to 
exert a hurtful influence on the further development of the plant, 
which is not the case with camphor. 


EK. K. 


Researches on Alcoholic Fermentation. By A. Maver 
(Landw. Versuchs-Stationen, xvi, 277—305). 


Tat author, in continuation of his previous labours (ibid, xiv, 1), has 
studied the action of hydrocyanic acid on fermentation, already noticed 
by Schaer and Schénbein. The amount of hydrocyanic acid necessary 
to prevent fermentation is in proportion to the amount of healthy yeast 
present, a small quantity of the acid sufficing if very little yeast has 
been added ; when fermentation is thus stopped, the yeast is appa- 
rently killed. Hydrocyanic acid does not prevent the inversion of 
cane sugar by yeast-water; a temperature of 60° also fails to destroy 
this faculty. The author endeavoured to ascertain, by means of gradual 
additions of hydrocyanic acid, whether the various reactions exhibited 
by yeast, namely, fermentation, evolution of oxygen from hydrogen- 
peroxide, and reduction of nitrates to nitrites (beer-yeast does not, as 
supposed, absorb ozone from ozonized oil of turpentine), had all the 
same origin, or if one could be destroyed without the other. Other 
experiments having the same aim were made by subjecting yeast to a 
gradual rise of temperature. It appeared from both investigations 
that all the properties in question suffered a nearly equal diminution 
as the life of the plant was attacked, and were all extinguished at its 
death, which in the temperature series took place at about 60°. The 
existence, therefore, of a fermentive power distinct from the life of the 
plant is negatived. 

According to Pasteur, the growth of yeast is much increased by the 
presence of free oxygen, this increased growth not being, however, 
attended by a more active production of alcohol. The author found 
that when fermentation was produced by minute additions of beer- 
yeast to artificial solutions, the continual passage of air, or of carbonic 
acid through the liquid, made no practical difference in the propor- 
tions of the alcohol and yeast produced. 

The author believes that the amount of sugar decomposed is strictly 
proportional to the growth of the yeast-plant, and shows that in 
artificial solutions both the growth of yeast and the production of 
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alcohol are limited by the amount of nitrogenous and cinereal plant. 
food present. In his experiments the production of yeast varied from 
1°38—2°03 per cent. of the alcohol formed; Pasteur’s results gaye 
2°0—3'4 per cent. Experiments have been published in which the 
yeast appears to have actually diminished during fermentation ; when, 
however, the yeast employed is free from soluble matter, or when the 
soluble matter is taken account of, there is always an increase of yeast 
during fermentation. When yeast undergoes self-fermentation, it 
suffers no loss, but a small portion becomes soluble. 

The proportion of yeast produced in distilleries, and in the fermenta. 
tion of grape-juice, is far greater than that already quoted. Grape. 
juice fermented with wine-yeast yielded 18:2, and when fermented with 
beer-yeast 13°4 of dry yeast for 100 of alcohol. The cause of this 
enormous growth of yeast has yet to be determined. ™ 

» w. 


On the Origin of Acetic Fermentation. By W.v. Kyieriex 
and A. Mayer (Landw. Versuchs-Stationen, xvi, 305—329). 


A uistory of the opinions held on this subject is given. Modern views 
raise the question—Is the acetic fermentation a simple oxidation 
brought about by porous bodies, or is it a function of a vital process? 
Platinum-black oxidises alcohol under circumstances in which a fer- 
ment has no effect; thus it acts on strong alcohol as well as weak, and 
at high temperatures even more than at low ones. It is unsafe to 
argue from similarity of product to similarity of process. Taking 
purified filter-paper pulp as the type of a porous body, the authors 
spread it on the surface of 9 per cent. alcohol, and caused alcohol to 
filter through a mixture of pulp and glass for six weeks, but obtained 
only a trace of acetic acid; even the addition of Mycoderma aceti 
failed to produce acetic acid, until the inorganic salts requisite for 
plant growth were added. Again, when weak alcohol is passed con- 
tinuously over string (purified by acid and alkali), no acid is produced 
if Mycoderma aceti be excluded. A 9 per cent. solution of alcohol in 
yeast-water may be freely exposed to air without developing acetic 
acid if kept in a balloon free from germs. Flasks in which acidifica- 
tion had been started, and good films of Mycoderma aceti formed, were 
heated to 60°—70° without breaking the film, and their necks closed 
with heated cotton wool; acidification was completely stopped by this 
treatment, though the action of the film as a porous body must have 
remained unchanged, and no alteration in its structure could be 
detected by the microscope. The authors have never obtained acetic 
fermentation without the presence of living Mycoderma aceti. Ozone 
does not convert alcohol into acetic acid. 

The rapidity of the acetic fermentation depends on the strength of 
the alcohol, which should be 3—10 per cent. ; it depends still more on 
the presence of ready-formed acetic acid, the best proportion being 
2—4 per cent. ; the ferment should also come from a solution of similar 
acidity to that into which it is brought. The most favourable tempe- 
rature is 20°—30°; there is hardly any action at 10°, and it ceases at 
35°. Germs in the fluid are destroyed a little below 50°, but strong 
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films require 70°. Inorganic salts will support the growth of the 


ferment, but it is more vigorous iu the presence of organic nitrogen. 


Mycoderma aceti is a lower organism than ordinary fungi ; it is allied 
to the bacteria, and propagates by simple division only. When the 
fermentation is slow, the celis are at rest and connected together, but 
when active acidification is in progress, the cells are single, are in rapid 
motion, and continually undergoing division. Some bacteria forms 
also convert alcohol into acetic acid. 

R. W. 


Report of Twenty Years’ Experiments on Barley. By J. B. 
Lawes and J. H. Gitpert (Jour. Roy. Agri. Soc., 1873. 89—186 
and 275—374). 


On a field at Rothamsted, barley has been grown continuously since 
1852. The soil is a heavy loam, with clay subsoil resting on chalk; it 
was exhausted by previous cropping before the commencement of the 
experiments. The authors discuss the results obtained in each of the 
twenty seasons. The produce is largest when the growth is unchecked 
by drought or sudden alterations of temperature, but is regular and 
long continued ; the rather cool but uniform season of 1854 gave the 
heaviest crops. In dry seasons the yield from farmyard manure and 
from sodium nitrate is somewhat less affected than that from ammo- 
nium salts; this is due to the accumulation of water-holding organic 
matter on the farmyard manure plot, and to the ready distribution of 
the sodium nitrate (see this Journal, 1871, 430). The barley receiving 
phosphates ripens 1—2 weeks earlier than the rest. 

The average produce per acre of a few of the principal plots is given 
helow. The “ammonium salts” are a mixture of equal parts sul- 
phate and chloride; the alkali-salts consist of the sulphates of potas. 
sium, sodium, and magnesium ; the “ cinereals’’ consist of alkali-salts 
plus superphosphate :— 


| : |z.|ese 
= FB i@e| Se 
< oS 3 — =o © Oy 
El%|/ 21 e lta lees 
Manures per acre. 8 | 3 3 S 25 6 2 = 
$1} & |] ¢ |#8|8se, 
gu B = ‘coo | PhS H 
2 i|£| | & |3y/|BoR8 
A jaja |o |e jane® 
bshls lewts| Ibs. Ibs. | per cent 
Unmanured ......scceseeeeeeeee| 20 |11%| 2454 | 86°6 | 52°3 | —23°6 
Mixed cinereals.........0seeeeee-| 274 |148| 3162 | 96°4 | 53-4 | —20°2 
Ammonium salts, 200 lbs. ........| 32% | 183| 3919 | 89°2 | 52:1 — 97 
mmonium salis 200 lbs., and 3 . . ma ¥ 
ili salts sae esa ele aun tos eee s(t oer | os | oe lies 
oe salts 200 lbs., and 47 | 27: 5760 | 86°8 | 53°5 + 2°7 
P uperphosphate a ceeemeaudion | 
a salts 200 lIbs., and 464 28}| 5817 | 83-2 | 54-0 a. 
Rape cake (mean 1,300 Ibs.) ......+| 454 263) 5571 | 87°3 | 53°8 — 
Farmyard manure 14 tons......... 48} 28} | 5933 | 88°5 | 54°3 +14°8 


‘cen 
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These figures will speak for themselves. The small result obtained 
from cinereal manures when used alone illustrates the falsity of the old 
‘mineral theory,” according to which plants possess a sufficient source 
of nitrogen in the atmosphere. The total produce of barley without 
manure is greater than the produce of wheat (2364 lbs.) under the 
same circumstances, and where cinereals are applied alone the barley 
considerably exceeds the wheat, which averages 2746 Ibs. As these 
barley crops contain more nitrogen than the corresponding wheat 
crops, it appears that barley is better able than wheat to supply itself 
with nitrogen, notwithstanding the deeper roots of the latter. With 
both wheat and barley the produce is slowly falling off under these 
conditions. 

With ammonium salts alone, and with sodium nitrate alone, there is 
much less falling off than without nitrogenous manure; the falling off 
is least with the nitrate. The nitrate gives a rather larger crop for the 
same amount of nitrogen supplied ; this is also true when both nitrate 
and ammonia are applied with cinereals. The addition of superphos- 
phate to ammonium salts, or sodium nitrate, greatly increases the 
produce ; the further addition of potassium, sodium, and magnesium 
salts is almost without effect. The barley has clearly, therefore, 
obtained an ampie supply of potash from the natural soil, but an in- 
sufficient supply of phosphoric acid.’ When ammonium salts are used 
alone, and the quantity of ammonia does not exceed 50 lbs. per acre, 
3°68 lbs. of ammonia will yield an average increase of 1 bushel of corn, 
and 63 lbs. of straw, total 115lbs.; the extremes in twenty years 
were 2°25—18°05 lbs. When ammonium salts are applied with super- 
phosphate, 2°21 ]bs. of ammonia will produce the same result; the 
extremes were 1°47—5°36 lbs. In the experiments with wheat, about 
33 lbs. of ammonia (with cinereals) were required to produce the same 
weight of increase. In making this comparison, it is to be recollected 
that the manures are applied to wheat in the autumn, to the barley in 
the spring ; any loss of manure from winter drainage falls, therefore, 
on the wheat. Experiments with 400 lbs. of ammonium salts per acre 
showed that this quantity was excessive for barley; with wheat this 
dressing yields as good a return as the smaller amount. Sodium 
silicate has been applied for eight years to half the barley plots receiving 
ammonia; no increase has resulted where ammonia and superphosphate 
are applied, but on the other three plots an increase has taken place, 
which in the case of the plot receiving only ammonia and alkali-salts 
is very considerable. This irregular action seems to show that the 
silicate has not produced its effect by furnishing silica to the crop, but 
by some reaction upon the plant food of the soil. 

The rape cake supplied considerably more nitrogen than the ammo- 
nium salts, and also some phosphates and potash. Rape cake alone 
gives a better return than either ammonium salts or sodium nitrate 
applied alone, but when the three manures are mixed with superphos- 
phate the results for equal amounts of nitrogen show the rape cake to 
be decidedly inferior. The experiments prove that a supply of carbo- 
naceous matter does not increase the crop. 

The farmyard manure was from the open yard, and contained about 
‘64 per cent. of nitrogen; it would supply far more plant food than 
any of the other manures. Owing to its slow decay in the soil its 
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effect on the crop is distinctly cumulative. On an average of the 
twenty years, it requires about & lbs. of ammonia in the form of dung 
to produce 1 bushel of barley with its equivalent of straw. 

The nitrogen in the experimental crops of wheat and barley during 
twenty years, and in crops of oats during three years has been deter- 
mined. The amount of nitrogen recovered in the increase of crop, for 
100 supplied in the manure, is shown in the following table :— 


l 
Manures per acre. Wheat. | Barley. 


Cinereals and ammonium salts (41 lbs. nitrogen) 
Cinereals and ammonium salts (mean 53°3 lbs. nitrogen) 
Cinereals and ammonium salts (82 lbs. nitrogen) 
Cinereals and ammonium salts (123 ibs. nitrogen).... | 
Cinereals and ammonium salts (164 lbs. nitrogen).... | 
Cinereals and sodium nitrate (82 lbs. nitrogen) 
Cinereals and rape cake (mean 61°75 lbs. nitrogen) . .. | 
Farmyard manure (about 200 lbs. nitrogen) | 14°6 


| 


The manures for oats and barley, and the sodium nitrate for wheat, 
were applied in spring, the other wheat manures were applied in 
autumn. In all cases which are comparable the barley appropriates 
more of the nitrogenous manure than wheat, save with farmyard 
manure; this dressing is, however, far more excessive in the case of 
barley than of wheat. It is evident from the figures that a large 
amount of the nitrogen applied in manure is not taken up by the 
crop; what becomes of the remainder? Experiments in the barley 
field prove that large residues from ammonium salts and sodium nitrate 
show a small but distinct effect upon succeeding crops, the influence 
extending over many years. In the wheat field, on the other hand, 
very much larger residues from ammonium salts have produced only 
very small and rapidly diminishing results. Analysis of the soils of 
the wheat field to a depth of 27 inches, proved that a considerable part 
of the unconsumed nitrogen was actually present in the soil, though 
apparently in a condition little available to the plant; a still larger 
portion of the nitrogen had, however, disappeared. The authors 
believe that the nitrogen which has thus disappeared has passed into 
the subsoil in the form of nitrates. 

The wheat field is tile-drained 2—3 feet deep, each drain pipe passing 
wider the middle of a plot. Analyses of the drainage water have been 
made by Dr. Voelcker (this Journal, 1871, 286), and more recently 
by Dr. Frankland. The ammonium salts are applied to the plots in 
the autumn. The winter drainage-water from tliese plots is rich in 
nitrates, the quantity being nearly proportional to the umount of 
ammonia applied, generally exceeding 1 part of nitrogen in 100,000, 
and reaching in one instance to 7°841 parts. The late spring and 
summer drainage contains only traces uf nitrates, The sodium nitrate 
18 applied to the land in the spring. The drainage-water yields most 
uutrate shortly after the application of the manure ; the amount reached 
lM one instance to 5°83 of nitrogen per 100,000. The drain of the 
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plot receiving farmyard manure seldom runs, from the great porosity 
of the svil, due to organic accumulations; the water contains less 
nitrate than that from plots receiving ammonium salts. Calculation 
shows that if the drainage-water contains 1 part of nitrogen in 100,000, 
there will be a loss of 2'26lbs. of nitrogen per acre for each inch of 
rain passing beyond the reach of the roots. ‘I'he practical conclusion 
from these facts is obviously that ammonium salts (as well as sodium 
nitrate) will be more economically applied in the spring than in the 
autumn. Manures containing organic nitrogen are clearly not so liable 
to loss from drainage. 

Residues of cinereal manures, unlike residues of ammonia, are shown 
by experiments in the wheat field to remain in a condition available 
for subsequent crops; their effects are, however, only slowly mani- 
fested. 

Experiments have been made both on the growth of barley after 
turnips, and also in an ordinary four-course rotation. After growing 
turnips ten years consecutively with purely cinereal manures, and 
carting off the produce, the yield of barley was much smaller than in 
the experimental field where barley was grown after barley. The 
turnips, though very small crops, had exhausted the available nitrogen 
of the soil to a greater extent than corn crops would have done. On 
one plot where rape cake had been applied to the turnips, the produce 
of barley was 8} bushels more than where none had been used, 
showing that the residue of the rape cake was available for a succeed- 
ing crop. In the rotation experiments barley is grown after turnips 
(carted off), and is followed by beans and wheat. In one series all the 
crops are unmanured; in another the turnips receive superphosphate; 
in a third the turnips receive an abundant cinereal and nitrogenous 
manure. The mean produce of the six crops of barley obtained in 
twenty-four years of rotation is as follows :— 


Character of rotation. Dressed corn. Straw and chaff. 


bushels. ewts. 
Unmanured continuously 383 212 
Superphosphate for turnips only 29% 163 
Mixed manure for turnips only............. 443 254 


Mean produce of unmanured barley in barley 


field during same seasons 213 


The unmanured turnips are so very small in quantity that the barley 
in the first series is practically grown after a fallow; this barley is, 
however, a much larger crop than that grown after turnips manured 
with superphosphate only, the available nitrogen of the soil being in 
this case exhausted by the turnips. In the last series the residue of 
the abundant manure applied to the turnip crop suffices to produce a 
good crop of barley. R. W. 
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Influence of an Abundant Nitrogenous and Phosphatic 
Manuring upon the Composition of Spring Wheat. By 
H. RitrHausen and R. Porr (Landw. Versuchs-Stationen, 
xvi, 384—399). 

THE experiments were made in the summer of 1872. Three plots 

received no manure; three superphosphate, at the rate of 1 to 15 ton 

per acre; three ammonium sulphate, sodium nitrate, or a mixture of 
the two, 13} cwts. of ammonium sulphate and 16 ewts. of sodium 
nitrate being applied per acre; three other plots received about 1 ton 
per acre of superphosphate in addition to the nitrogenous manures just 
mentioned. The land was clearly in high condition, as even these 
enormous applications of manure had little effect on the quantity of 
the crop. The greatest yield both of corn and total produce was 

obtained from superphosphate alone; the nitrogenous manures di- 

minished the yield of corn and increased the straw. The crops on the 

nitrogenous plots were all laid; the grain produced by them was 
smaller in size than in the other cases, and in the last series there was 

a good deal of imperfectly developed corn. The following table shows 

the mean percentage composition of the dry matter analysed. The 

samples of the green crop were taken at the end of June. 


Green plant. raw. Grain. 


Manuring. 


Nitrogen. 
acid. 


> | Nitrogen. 
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The gluten was determined by kneading 20 grams of the meal with 
solution of gypsum, washing with hard water, and drying at 120°. 
Gluten varies somewhat in its percentage of nitrogen, being associated 
with variable quantities of gliadin, a substance containing as much as 
18-01 nitrogen per cent. 

The authors conclude that the proportion of nitrogen is increased 
both in the plant and grain by liberal nitrogenous manuring; a part 
of the increase obtained in the grain was, however, clearly due to 
defective ripening, which checked the formation of starch. Compare 
Jour. Chem. Soe. (2), x, 1. 

R. W. 


184 ABSTRACTS OF OHEMICAL PAPERS. 


Some of the Effects of Cropping upon the Subsequent Con. 
dition of the Soil. By R. Wartneton (Agricultural Economist, 
' 1873, 146). 


Chemical Composition of the Parenchyma of certain Vege- 
tables. By M. Mauper (Compt. rend., lxxvii, 1497). 


RicE-PaPER, the pith of Aralia papyrifera, contains from 47 to 50 per 
cent. of cellulose-like bodies, and from 50 to 53 per cent. of pectic 
compounds. The cellulose-like bodies are principally the cellulose of 
Payen and medullose. These two bodies are generally found in the 
ratio of 37 per cent. cellulose and 10 per cent. medullose. 

The pectic compounds, soluble in potash, contain from 35 to 40 per 
cent. of lime pectate, and the remaining 10 or 15 per cent. appear to 
be principally pectose. 

Elder pith contains no pectic compounds, but there is present from 
25 to 30 per cent. of a substance named by Frémy, vasculose. 

These two species of pith are found in a great number of vegetables: 
rice-paper, in its composition, resembles the parenchyma of barks, 
while elder pith appears to be constituted like wood itself. 

J. B. 


Action of the Volcanic Earth of the Solfatara of Puzzuoli on 
the Diseases of the Vine. By S. pe Luca (Compt. rend., xxvii, 
1431). 


From further experiments with this earth (vide Chem. Soc. J. [2], xi, 
523), the author concludes that from its mechanical and chemical com- 
position it acts beneficially on vineyards by destroying or averting 
insects, rendering the vegetation more vigorous, augmenting the pro- 
duce of grapes, and furnishing to the ground the necessary elements 
for the growth of the vine. 


Cinchona Cultivation in Java. By R. W. van Gorxom 
(Pharm. J. Trans. [3], iv, 341). 


Eb following are the results of analyses made in the second quarter of 
1873 :— 
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Spontaneous Ignition of Hay. By L. A. Bucuner (N. Repert. 
Pharm., xxii, 449—459). 


THE partially burnt residue of a heap of hay which had spontaneously 
ignited, on attempting its removal about two months after harvesting, 
was a kind of tinder of a brown-black colour, in which every blade 
could be detected; it gave off aqueous and empyreumatic vapours on 
heating, and was geuerally of the nature of a partially formed coal. 
If heated to between 250° and 350° it ignited when brought into 
contact with air. The author and H. Ranke also found that hay or 
grass heated to between 228—350° turned to charcoal, possessing 
pyrophoric properties. ‘ 
_K. 


Analytical Chemistry. 


Estimation of Free Oxygen. By Fr. Mour (Zeitschr. anal. 
Chem., xii, 138—142). 


HyPosuLPHUROUS ACID (Schiitzenberger’s hydrosulphurous acid) is used 
by the author as the measure for free oxygen. This body can be pre- 
pared by dissolving sodium sulphite in water, introducing zinc-foil 
into the solution, adding acetic acid, and leaving the whole to stand for 
an hour in a well-stoppered bottle. The solution is titrated by means 
of a solution of ferric chloride or iron alum coloured with potassium 
sulphocyanate. 1 c.c. of oxygen should correspond to about 10 c.c. of the 
standard solution. In order to prevent the atmospheric oxygen from 
coming in contact with the reducing salt, the author recommends 
covering the liquid in the burette with a thin layer of benzene, 5 to 
10 mm. in height. Benzene may also be used for protecting standard 
solutions of sodium thiosnlphate, sulphurous acid, or similar liquids 
which take up oxygen or carbonic acid from the air. 

An ammoniacal solution of copper, preserved under a layer of ben- 
zene, may likewise be employed for the titration of the hyposulphurous 
acid. Care must be taken, however, not to disrupt the layer of benzene 
by shaking, &c., whilst the strength is being determined. 

Mohr checked the results obtainable by the new method by those 
obtained by using as the reducing agent ferrous oxide in an alkaline 
solution, as described in his “ Titrirmethoden.” To 300 cc. of a 
well-water he added 0°5 grm. of ammonio-ferrous sulphate and then 
ammonia. After allowing the water to stand for half-an-hour, he 
dissolved the green ferrous oxide in excess of sulphuric acid and 
titrated with decinormal permanganate solution. 11:21 c.c. were thus 
employed, showing that 4°47 c.c. of free oxygen were present in a litre 
of the water. A second experiment gave 4°9 c.c. of oxygen. The same 
water titrated as above with hyposulphurous acid gave only 2°98 c.c. 
of oxygen per litre. Hence it would appear that the new method 1s 
not trustworthy, on account of the exceedingly oxidizable nature of the 
test-liquid. Not only is it necessary to prepare the solution freshly 
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each time,—an operation which takes about an hour; but it is not 
possible to use it without danger of oxidation, even the height through 
which a drop is made to fall, or the extent of the surface of the liquid, 
causing perceptible differences in the results. On this account pre- 
ference is given to the old over the new method. ¥ 
W. V. 


The Estimation of Nitrogen. By S. W. Jounson (Ann. Chem. 
Pharm., clxix, 69—74). 


Arrer alluding to the tedious process for preparing the soda-lime ordi- 
narily employed in Varrentrapp and Will’s method for making nitrogen 
determinations, and the inconveniences attending its use, the author 
proposes to substitute a mixture of sodium carbonate or sulphate with 
calcium hydrate. Details are given of nine determinations made with 
these mixtures, which proved very satisfactory ; neither calcium hydrate 
alone nor a mixture of the hydrate with sodium chloride answered. 
The author gives the preference to the mixture containing sodium car- 
bonate, the latter being easily prepared by heating the commercial 
“bicarbonate” until it ceases to give off aqueous vapours. 


C. E. G. 


Ammonio-nitrometry, a New Method of Estimating Ammonia, 
Organic Nitrogen and Nitric Acid in Water, Earth, &c. By 
M. PiuecGari (Compt. rend., Ixxvii, 481-483). 


Tue author first determines the free ammonia either with Nessler’s 
reagent, or by adding one or two drops of phenol to 5or 6 cc. of sodium 
hypochlorite, and comparing the violet-blue colour produced with a 
normal solution. The nitrogen existing as organic matter is then 
oxidised by heating with a mixture of silver chloride and caustic 
potash to 50°—60° for several honrs; it is then reduced to ammonia 
with potash and aluminium foil, and estimated as before. By alter- 
nate reduction and oxidation, nitrogen in the three forms of com- 
een may be estimated in one portion. The author uses half a 
itre. 


W. R. 


Estimation of Sulphur in Iron and Steel. By T. J. Morrew. 
(Chem. News, xxviii, 229). 


Tue estimation of sulphur in iron is sometimes conducted by acting 
upon the metal with hydrochloric acid and precipitating some metallic 
sulphide by the evolved sulphuretted hydrogen. The author finds 
that if an ammoniacal solution of a cadmium salt be used to arrest the 
sulphuretted hydrogen, the precipitated cadmium sulphide may be 
Weighed directly, and thus the usual oxidation and estimation as 
barium sulphate dispensed with. 
Test analyses are given, proving the accuracy of the results. 


de We 


188 ABSTRACTS OF CHEMICAL PAPERS. 


Estimation of Carbon in Pig Iron. By C. H. Pirsse 
(Chem. News, xxviii, 198). 


Tue method generally adopted for the estimation of carbon in iron has 
been modified by the author in the following manner :—The improve- 
ment relates chiefly to the manipulation. The solvent for the iron is 
prepared by dissolving 500 grams of cupric chloride in 900 c.c. of a 
saturated solution of sodium chloride, to which 50 c.c. of distilled water 
and 50 ¢e.c. of hydrochloric acid are subsequently added. 10 c.c. of 
this solution are used for 1°0 gram of iron. When the solution of the 
iron is complete, the carbonaceous residue is thrown upon a filter, made 
by placing horizontally in the throat of a small funnel a nearly circular 
piece of glass or porcelain, about # inch in diameter. This plate is 
covered with a layer of fine asbestos, and the latter wetted with solu- 
tion of sodium chloride, so as to compress it firmly together. When 
the filter is properly prepared, the solution passes through perfectly 
bright. The carbon having been washed and dried, the funnel is 
inverted over a mortar containing copper oxide, and the glass plate 
pushed from behind with a wire, so as to cause it to fall with the 
asbestos, &c., into the mortar. Attention having been paid to any 
carbon adhering to the funnel, or to the glass plate, the latter is re- 
moved, and the contents of the mortar thoroughly mixed ; the mixture 
is then transferred to a combustion tube, and the analysis completed in 
the ordinary manner. 
J. W. 


Estimation of Potash. By Fr. Monr 
(Zeitschr. anal. Chem., xii, 137). 


InsTEAD of being weighed on a tared filter, potassium platinum chlo- 
ride may be fused with twice its weight of sodium oxalate in a plati- 
num crucible. The fused mass is extracted with water, neutralised 
with acetic acid, and the chlorine determined by means of a deci- 
normal silver nitrate solution. 


W. V. 


The Estimation of Lead in Ores. By Jut. Lowe 
(Dingl. polyt. J., ecix, 139). 


In extracting lead from its ores with nitric acid, any sulphide of lead 
which may exist in the ore is converted by oxidation into sulphate, 
which remains undissolved. If the insoluble residue be treated several 
times with an aqueous solution of hyposulphite of soda, the lead sul- 
phate is extracted, and may be precipitated by sulphuretted hydrogen 


or ammonium sulphide. 


W. RB. 


Use of Potassium Bisulphate to Detect the Presence of 
Galena. By E. Jannerraz (Compt. rend., Ixxvii, 8838—839). 


Wnhitst examining a specimen of tellurinm ore for “selenium, the 
author mixed the powdered minerai with potassium bisulphate. This 
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gave rise to a powerful odour of sulphuretted hydrogen, which was 
ultimately traced to the presence of galena. It appears that uncom- 
bined galena always emits a strong odour of sulphuretted hydrogen 
when pulverised along with the bisulphate. The sulphides of antimony, 
iron, mercury, and silver do not give this reaction. 


C. E. G. 


On Superphosphates containing Iron and Alumina, and 
their Analysis. By A. RiimpLer (Zeitschr. anal. Chemie, xii, 
151—163). 


Ir precipitated ferric phosphate, after drying between blotting paper, 
is added to syrupy phosphoric acid until no more is dissolved, the forma- 
tion of an acid ferric phosphate, Fe,0;.6H,0.3P,0;, corresponding with 
monocalcic phosphate, CaO.2H,0.P.0;, is indicated ; thus, the solution, 
after filtering through asbestos, gave on analysis 7°98 per cent. of ferric 
oxide, and 20°13 per cent. of phosphoric anhydride, 7.e., 1 equivalent of 
the former to 2°84 of the latter. In other experiments a rather larger 
proportion of ferric oxide was found, the acid phosphate seeming to dis- 
solve tribasic ferric phosphate. This solution of acid phosphate is 
decomposed by heat, with precipitation of a basic salt, which is not 
redissolved on cooling, and is insoluble in concentrated phosphoric acid. 
It is also decomposed by a large excess of water, tribasic ferric phos- 
phate being precipitated, and pure phosphoric acid remaining in 
solution. Non-volatile organic acids and their salts prevent this 
decomposition, and the presence of mineral acids .renders a larger 
quantity of water necessary for complete decomposition. This reaction 
furnishes a method for the preparation of pure tribasic ferric phosphate ; 
also for the estimation of iron and phosphoric acid, by dissolving a 
precipitate of basic ferric phosphate, after weighing, in hydrochloric 
acid, precipitating with soda, dissolving in concentrated phosphoric acid, 
diluting, boiling, and then weighing the precipitated tribasic phosphate ; 
the increase in weight is due to the amount of phosphoric acid com- 
bined with the excess of ferric oxide in the first precipitate, and from 
this the amount of iron and phosphoric acid can be calculated. 

The presence of ferric phosphate and the corresponding alumina salt 
in superphosphates explains why superphosphates made from materials 
rich in iron, as Lahn phosphorite, or in alumina, as Navassa phosphate, 
never dry if the heat produced in their manufacture is too great, 
owing to the formation of basic phosphate and free phosphoric acid. 

That the usual method of extraction for the estimation of soluble 
phosphate by means of digesting with cold water does not give correct 
results with such superphosphates, is shown in the following exper’- 
ments on superphosphates containing much iron. Column 2 shows the 
percentage of phosphoric acid obtained by rubbing up 20 grams of the 
superphosphate with 5 ¢.c. of water, filtering, and repeating the pro- 
cess each time with 5 c.c. of water until all the soluble phosphoric 
acid was removed, clearing the filtrate with nitric acid, and estimating 
in a portion. Columns 3—6 show the amount in solution after titrating 
the quantities mentioned with water, and digesting between two and 
three hours with a litre of water. 
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1. 2. 3. 4. 5. 6. 
Total P.O; 50 grams 40 grams 20 grams _ 10 grams 
P.0;. washed out. tol litre. to1 litre. tol litre. to 1 litre. 
I.... 1446 11°94 — — 10°60 
II .. 1425 12°35 12°21 —- — 
Ill.. — 13°09 — 12°20 11°55 


This shows that the more water the superphosphate is digested with, 
the less phosphoric acid goes into solution, owing to the more complete 
decomposition of the acid ferric phosphate, as was confirmed by fur- 
ther experiments of the author. 

Experiments were made with the addition of ammonium oxalate to 
the water in which a superphosphate was digested ; but this was found 
to dissolve the reduced phosphates, so that, unless a less energetic salt 
can be found which will prevent the decomposition of the acid phosphate, 
and at the same time not dissolve the reduced phosphates, the method 
of extracting the soluble phosphates from superphosphates containing 
iron and alumina by digestion must be abandoned, in favour of w ash- 
ing out the soluble phosphates with as small a quantity of water as 
possible each time. 

E. K. 


Estimation of Alumina and Iron in Phosphates. 
By A. Esiuman (Chem. News, xxviii, 208). 


THis process is founded on the fact that, in presence of an excess of 
sodium thiosulphate and acetic acid, alumina phosphate precipitates in 
the tribasic form, of constant composition, at the boiling temperature. 
The precipitate is mixed with sulphur, and on ignition yields pure 
phosphate, 122°5 parts of which are equal to 51°5 parts of alumina. 
The process requires the presence of an excess of phosphoric acid, and 
is available whatever be the quantities of iron, lime, or magnesia 
present. One defect of it is the invariable precipitation of traces of 
iron with the alumina phosphate, but its accuracy is not thereby 
materially impaired. In ten exper iments by the author, the quantity 
of alumina found did not differ in any case more than ‘01 gram from 
the quantity added. The solution ought to be dilute, and not very hot, 
and should contain a tolerable amount of free acid. An excess of 
sodium thiosulphate is added, then acetic acid in liberal excess. Ten 
or fifteen minutes are allowed for the complete deoxidation of the iron, 
and then the solution is boiled for about the same length of time. The 
filtration and washing of the precipitate are done hot and rapidly, and 
after drying, the latter is ignited in a porcelain crucible. 

The iron can be determined in the filtrate from the alumina phos- 
phate after decomposition of the thiosulphate, by boiling with excess 
of hydrochloric acid, but the author prefers employing a separate por- 
tion for that object. 

J. B. 
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Detection of Adulteration in Tea. By A. H. ALLEN 
(Chem. News, xxviii, 210). 


Tue percentage of tannin, gum, and insoluble matter, considered care- 
fully, will enable the analyst to form a very accurate opinion as to the 
presence or absence of exhausted leaves, &c. The estimation of the 
tannin is of the first importance, and for this purpose a standard solu- 
tion of gelatin is recommended, but it is necessary to see that the 
sample contains no sloe leaves or catechu. A sample of very superior 
black Congou gave the following results, which are placed in juxta- 
position with results obtained from a portion of the same sample after 
being infused once in a teapot and redried :— 


Original tea. Exhausted tea. 
Moisture .... 111 
Insoluble matter ‘ 87°5 
3°8 
Tannin (by gelatin) .. *% 3°3 


A second sample of genuine black tea of more than average quality 
gave 12°5 per cent. of tannin. Among the substances used for facing 
coloured teas are magnesia and magnesium silicate. The author has - 
several times found the latter on green teas of peculiarly smooth 
appearance and slippery feel. It was detected by heating the sedi- 
ment with hydrochloric acid and then with solution of caustic soda. 
The residue was ignited and fused with alkaline carbonate; the first 
product dissolved in acid, evaporated to dryness, and redissolved in weak 
acid; the solution treated with ammonia and ammonium oxalate; the 
precipitate filtered off; and the clear liquid tested for magnesia in the 
usual way by sodium phosphate, when an abundant precipitate was 
obtained, proving the presence of magnesia as silicate. 


J. B. 


Estimation of Sulphurous Acid in Hops. By B. GrinssMAyER 
(Dingl. polyt. J., ecix, 227). 


Tue sulphurous acid is usually determined by reduction to sulphuretted 
hydrogen with zinc. As it is difficult to obtain zine absolutely free 
from sulphur, the author employs sodium amalgam, of which 0°5 to 0°7 
of a gram suffices for a determination. 


W. R. 


Alizarin as an Indicator in Volumetric Analysis, 
By E. Scuaat (Deut. Chem. Ges. Ber., vi, 1180). 


A sotution of alizarin in distilled water becomes red on addition of 


solved, boiled with potash, and the liquid is filtered. The solution 
becomes yellow on adding 00007 of hydrochloric acid. When this 
solution is used in alkalimetry, it is advisable to add an excess of acid,, 
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and titrate this with standard soda, the neutral point being reached as 
soon as the liquid becomes pale pink. On adding an acid to an alka- 
line solution, the change of colour takes place more gradually, 
and, moreover, the reaction is disturbed by the presence of lime, 
alumina, &c. 

C. S. 


Phospho-tungstic Acid as a Precipitant for Organic Bases. 
By C. Scue Bier (Dingl. polyt. J., ecix, 141). 


Maricnac proposed metatungstic acid, discovered by him, as a precipi- 
tant for organic bases in acid solution; he found also that ordinary 
sodium tungstate, after boiling with phosphoric acid, possesses the 
same property. This he ascribed to the formation of sodium meta- 
tungstate. The author has found that a new acid is formed. If 
sodium ditungstate be boiled with half its weight of phosphoric’ acid of 
specific gravity 1:13 and allowed to stand for a few days, crystals are 
deposited which contain phosphoric and tungstic acids. The acid may 
be isolated from the barium salt in brilliant octohedrons. From the 
neutral sodium tungstate another acid may be prepared which crystal- 
lises in cubes. This acid gives a flocky precipitate in a solution con- 
taining soaoea Of strychnine, or zoolc60 Of quinine. In impure solu- 
tions the colouring matter is precipitated first and may be removed by 
filtration, and the base in the filtrate may be obtained pure by precipi- 
tation with phosphotungstic acid, which is removed with caustic lime 
or baryta. Phosphotungstic acid may prove of use as an antidote to 
the poisonous vegetable alkaloids, though no attempts have as yet been 
made to prove this experimentally. 


W. R. 


Action of Stannous Oxide Dissolved in Soda,on Gun-cotton. 
By R. Bérreer (Dingl. polyt. J., ecix, 315). 

Ir well-prepared gun-cotton be boiled for ten minutes in a solution of 

stannous oxide in sodium hydrate it dissolves te a clear yellowish liquid, 

which deposits pure cellulose when acidulated with hydrochloric acid. 

This method may be used for determining the quality of gun-cotton, as 


pure cotton-wool is not changed by similar treatment. 
W. R. 


Estimation of Albumin: Compounds of the Albuminoids 
with Tannin. By L. Gircensoun (N. Repert. Pharm., xxii, 
557—559). 


Tue author finds that the following method for the estimation of 
albumin gives as exact results as precipitation by alcohol. The solu- 
tion containing the albumin is mixed with half its volume of 20 per 
cent. solution of common salt, and tannin solution is then added in 
slight excess ; the precipitate is collected on a weighed filter and washed 
with water till free from salt, and then with boiling alcohol until no 
more tannin can be detected in the filtrate: the precipitate is then pure 
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albumin. In estimating the albumin in urine, uric acid must be first 
removed by adding acetic acid and leaving the liquid to stand in the 
cold. The albumin in the urine of nephritic patients differs from that 
occurring in accidental albuminaria in its combination with tannin, the 
former combining with 37 per cent. of tannin and the latter with 28 
percent. The albumin of eggs, of serum, and pathological secretions 
in general, combines with 28 per cent. of tannin. 
E. K. 


Technical Chemistry. 


Amounts of Real Acid contained in Sulphuric Acid of various 
Densities. By J. Kous (Dingl. polyt. J., ecix, 368—278. 


Tue author finds that the impurities contained in the ordinary com- 
mercial acid, viz., nitrogen oxides, nitric acid, sulphurous acid, and 
lead sulphate, do not materially affect the gravity of the acid as 
determined for technical purposes. The following table embodies his 
results :— 


100 parts by weight contain 1 litre contains in kilograms 
Degrees |Specific) __ 

| 
Beaumé. gravity.| Anhy- Acid | Acia | Auby- 1,80,,| Acid, | Acia 
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100 parts by weight contain 1 litre contains in kilograms 
Degrees | Specific 


Beaumé. |gravity.| Anhy- , ., | Anhy- 
drous |H,SO,. R¥ a drous 


H,80,. Acid 
acid. acid. 


of 60°. 


26°3 | 32°2 48°1 | 0°326 | 0°400 | 0°511 
49°9 | 0°342 | 0°418 | 0°536 
51°8 | 0°357 | 0°438 | 0°561 
53°7 | 0°374 | 0 459 | 0°587 
55 ‘8 | 0°392 | 0°481 | 0 616 
55°9 | O'411 | 0°503 | 0°645 
60°0 | 0°429 | 0°526 | 0°674 
62°1 | 0°447 | 0°549 | 0°704 
64°2 | 0°468 | 0°573 | 0-737 
€6°3 | 0°487 | 0°597 | 0°765 
67°9 | 0°506 | 0°617 | 0°791 
70°0 | 0°525 | 0°642 | 0°822 
72°1 | 0°546 |} 0°668 | 0°856 
74°8 | 0°569 | 0°696 | 0°891 
0.589 | 0°722 | 0°925 
0°611 | 0°749 | 0°960 
0 °634 0 ‘994 
0°657 : 1 +030 
0.681 . 1:070 
0 °706 864 | 1°108 
0°730 ‘ 1°143 
0°754 : 1°182 
1°224 
1 ‘268 
1°311 
1 °355 
1 °402 
1 *447 
1°499 
1 548 
1°599 
1 ‘654 
1°711 
1°772 
1 °838 
1-911 
1 ‘996 
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2°058 
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M. M. P. M. 


A Revolution in the Soda Manufacture. By R. WAGNER 
(Ding. polyt. J., ccix, 282—285). 


Unper the above heading the author draws attention to the “ammonia 
process” of manufacturing soda. This process consists in decomposing 
a solution of sodium chloride by means of ammonium bicarbonate. 
By heating the resulting ammonium chloride with caustic lime, am- 
monia is generated, which is again converted into bicarbonate by 
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the carbonic acid produced by heating the sodium bicarbonate, which 
in its turn is thus reduced to carbonate. The advantage of this pro- 
cess consists in the direct transformation of sodium chloride into the 
carbonate; the non-precipitation of other metals than sodium from the 
mother-liquors ; the absolute freedom from sulphur-compounds; the 
simplicity of the plant ; the small amount of fuel and labour required ; 
and the absence of noxious gases evolved during the manufacture. 


M. M. P. M. 


The Constitution of Bleaching Powder. By C. Gérner 
(Ding. polyt. J., ccix, 205—224). 


Tue author endeavours to show that the varying composition of 
bleaching powder, as well as the variable amount of calcium chloride 
in it, is due, at all events to some extent, to the presence of carbonic 
acid present during its manufacture. The carbonic acid comes from 
the undecomposed carbonate in the lime used, the carbonic acid ab- 
sorbed from the air by the lime, and from the carbonates present in 
the manganese used to produce the chlorine. 

Hydrochloric acid is also carried over with the chlorine to a greater 
or less extent, and assists in the formation of calcium chloride. 

The author’s experiments lead him to conclude that hypochlorous 
acid does not exist as such in bleaching powder. The bleaching agent 
isCaOCl,. The paper is too long for abstraction. 


G. TF. A. 


Utilisation of Alum Shale. By Sipney W. Ricu (Chem. News, 
xxviii, 222). 

Tur development of improved processes for the manufacture of alum 
and other salts of alumina at large centres of industry has caused the 
aluminous shales of Whitby, Guisborough, and elsewhere to remain 
for a long time without being utilised. The author proposes to con- 
vert the shale, under patent, into crude aluminium sulphate, and to 
employ the product so obtained more especially for the purification of 
sewage. 

The advantages possessed by alumina in the clarification of sewage, 
and the impossibility of using alum or pure aluminium sulphate having 
been discussed, the process for the conversion of the shale is next 
described. A curreut of sulphurous anhydride from a pyrites burner 
is passed together with air and moisture through an opening at the 
bottom of a cell or tower, down which a charge of hot, freshly-burnt 
shale is caused slowly to descend. Owing to the high temperature 
and the joint presence of the several agents, the sulphurous anhydride 
is transformed into sulphuric acid and the larger portion of the shale 
converted into soluble aluminium sulphate. This crude sulphate is 
lixiviated immediately it is removed from the cell, and while it is at a 
high temperature; in this manner a highly-concentrated liquor is 
obtained, without involving the expense of evaporation. 

J. W. 
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Chemical Investigation of the Thuringian Slates in the 
Neighbourhood of Lehesten near Grafenthal. By H. Miner 
(Arch. Pharm. [3], iii, 197—215). 


TuEsE slates vary greatly in appearance and colour. Some are equal 
to the best English slate, in a commercial point of view, while others 
are worthless. The object of the present paper is to inquire whether 
the differences in colour, quality, &c., can be determined from their 
chemical composition, and whether analysis can be used as a means of 
estimating their technical value. 

The methods followed in the analysis of the slates, which are detailed 
at length, are the ordinary ones. 

The results of the examination of twenty specimens are given at 
length. 

The paper is to be continued. 


Note on a New Method of Tempering Steel. Regeneration 
of Burnt Iron. By H. Caron (Compt. rend., Ixxvji, 836— 
838). 


Tue ordinary method of hardening steel by plunging it whilst red 
hot into cold water, is apt to cause flaws in the metal, which are not 
removed by the subsequent process of annealing. The author avoids 
this by plunging the red hot metal into water previously heated. A 


temperature of 55° suffices for springs for needle guns, giving at once 
a flexibility and temper equal to that obtained by the most careful 
hardening and annealing. 

Regeneration of Burnt Iron.—Iron which has become brittle by over- 
heating in forging has its properties entirely restored by plunging it 
whilst red rot into a saturated solution of common salt. 

C. E. G. 


The Occurrence of Chromium in Platinum. By A. Voce. 
(N. Rep. Pharm., xxii, 392). 


Traces of chromium were found in platinum ores, and also in scraps of 
platinum wire, foil, &c. 
SF A. 
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VI.—On the Preparation of Standard Trial Plates, to be used in verifying 
the Composition of the Coinage. 


By W. Cuanpier Roserts, Chemist of the Mint. 


Iv the early stages of the civilization of a nation, unmixed metals are 
employed for the currency, and the increase of metallurgical skill has 
usually been attended with the introduction of alloys for the coinage. 
When gold coins were first introduced into England by Henry ITI, 
the metal was 24 carats fine, that is, pure gold. Henry VI used an 
alloy containing 995°0 parts of fine metal, and the standard of 916°66 
parts of fine gold in 1,000 of the alloy was established by Henry VIII, 
and has remained unaltered to the present day. 

The composition of the British silver coins does not differ from 
that of those issued in the time of Edward I, in the annals of whose 
reign this alloy, which contains 925 parts of fine silver in the 1,000, is 
alluded to as the “old standard of England.” 

The actual manufacture of coins was usually entrusted to a pri- 
vileged body of men, termed moneyers, who were compelled, under 
severe penalties, to produce coins of alloys, which were only permitted 
to vary within certain narrow limits, from the composition of standard 
trial plates; and the comparison with these plates of pieces set aside 
from each day’s work constituted the sole guarantee to the Sovereign 
of the purity of the coins, and of the fidelity with which the coinage 
operations had been conducted. 

Amongst the Cotton manuscripts is preserved the account of a “ trial 
of the pyx” of gold nobles, in the 23rd year of Edward III (1350) ; the 
coins were to be compared with one ounce of florins of Florence, kept 
in the Treasury for standards, and, according to Ruding, the first men- 
tion of trial plates occurs in records of the 17th year of Edward IV 
(1477). Lappend o tabular statement of the composition of the trial 
plates, of which portions have been preserved in the Mint. 


STANDARD TRIAL PLATES. 


Gold. Silver. 


Standard Standard 


. Actual ; 
prescribed by composition. Date. prescribed by 
law. law. 


Actual 
composition. 


Silver ..923°5 
Copper.. 76°5 


994°8 : 925-0 
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SranparD Trrat Pirates (continued). 


Gold. 


Standard 
prescribed by 
law. 


Actual compo- 
sition. 


Silver. 


Date. 


Standard 
prescribed by 


law. 


Actual compo- 
sition. 


1527 


916 ‘66 


Un- 


certain 


Silver .. 
Copper . 


Probably 
1543 


Silver ..7 
Copper . 


1560 


Gold .. 913° 
Silver.. 60° 
Copper 25°7 


5 
3 
2 
4 
‘8 
8 
7 
8 


Silver .. 
Copper . 


Gold .. 994°3 
Silver.. 5°7 
Copper — 


Gold ..990:3 
Silver.. 7 
Copper 


Gold .. 915 
Silver.. 52 
Copper 31 


No date 


Silver .. 
Copper . 


Gold .. 990 
Silver... 8 
Copper 1 


Silver . 
Copper . 


Gold .. 913 
Silver.. 51 
Copper 35° 


Silver .. 
Copper . 


Gold .. 990 
Silver... 3° 
Copper 5° 


Silver .. 
Copper . 


Gold .. 912° 
Silver.. 53° 
Copper 33° 


Silver .. 9: 
Copper . 


916 ‘66 


Gold .. 914° 
Silver 


Copper } 85 
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| Silver .. 9 
| Copper . 


Gold .. 917° 
Silver.. 59° 
Copper 23° 


| Silver .. 92 


| Copper . 


Gold .. 916° 
Silver.. 50° 
Copper 33°5 


Silver .. 


| 
| Copper . 
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SranparD Triat Prates (continued). 


Gold. Silver. 
| | | 
| Standard cenit aia | Standard hii b 
Date. | prescribed by —oe Ble. | prescribed by setae? tera ad 
law. sition. | hoes sition. 
| Gold ..915°3 . a 
1829 | 916°66 | Silver.. 37°6| 1829 925-0 _—| Silver ..925°0 
Copper 46°5 Copper 75°0 
} H 
Gold .. 916’61 — . 
1873 | 916°66 | Silver. — | 1873  925°0 ~ seo wits 
| Copper 83°39 
1873 ‘Supplementary Pure gold. 1873 Supplementary; Pure silver. 
| plate | plate 
| 


From this it will be evident that, although the standards of fineness 
were always prescribed by law, these plates nevertheless have at times 
been very inaccurate. 

But small portions of the plates prepared in 1829 remain unused, 
and I have been instructed by the Lords of the Treasury to prepare 
new plates both of gold and silver. 


Gold Plate. 


It should be mentioned that when the last gold plate was made, the 
alloying metal was itself an alloy of equal parts of silver and copper ; 
but since about the year 1837, copper alone has been used for this pur- 
pose ; and it is of course necessary that the trial plate and the coinage 
should be absolutely identical in composition. Fortunately the gold- 
copper alloys employed in minting, present but a very slight variation 
in molecular arrangement, provided the utmost care bas been taken to 
ensure a thorough admixture of the constituent metals while in a 
molten state. 

It was only necessary, therefore, to melt together pure gold, and 
copper the purity of which was guaranteed by its high electric conduc- 
tivity. Of course repeated meltings were necessary before the results 
of assays proved that the relative proportions of the gold and copper 
had been correctly adjusted. Ultimately a plate was obtained, and the 
results of assays from its different parts are shown in the accompanying 
diagram, from which it will be evident that its composition ranges 
from 916°5 to 916°7 parts of fine gold in 1,000 of the alloy, the mean 
variation from standard (916°66), being sooth of the whole mass. 
Matthiessen proved that the gold-copper alloys may be considered to 

Pp 2 
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be “solidified solutions of allotropic modifications of the metals in 
each other,” a view which these results tend to confirm, and I am 
persuaded that the homogeneity of this alloy may now be considered 
to be clearly established. 


Goup-Correr ALLOY. 
For New Trial Plate. 


6°6 


6°65 
664 66 


Note.—The figures 91 are omitted in each of the above statements of the results 
of assay. Thus 9166 is given as 6°6. 


Silver Plate. 


The preparation of the silver trial plate was attended with much 
difficulty, as the standard silver alloy appears to he a mechanical mixture 
of two solutions, and the cooling of such an alloy is attended witha 
remarkable molecular re-arrangement, in virtue of which certain com- 
binations of the constituents of the molten alloy become segregated 
from the mass, the homogeneous character of which is thereby destroyed. 
In order to explain this, it is necessary to refer to an important series 
of experiments, conducted in the Mint at Paris, by Levol, with a view 
to ascertain the nature, and define limits of this molecular mobility. 
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In one experiment an alloy containing 77°33 per cent. of silver, and 
22°67 per cent. of copper, was cast in a cubical mould of 42 mm. in the 
side. A portion cut from the centre of the mass gave on assay, 
78°318 p. c. of silver, while a portion cut from one of the angles was 
found to contain only 77°015 p. c. of silver, showing a difference of 
1303 p. ce. Levol proved that it is only the alloy containing 
71893 p. ec. of silver and 28°107 p. c. of copper, that is absolutely 
homogeneous. He also finds that while the alloy containing 71°893 p. c. 
of silver is homogeneous, in all alloys containing more silver than this 
amount, the centre of the solidified mass is richer than the exterior ; 
on the other hand, in alloys of fineness lower than 71°893 p. c., the 
centre contains less silver than the external portions. 


Srtver-Correr ALLoy. 
Plate Rolled from 1,000 ounces of Metal. 


4°8 64 84 57 59 57 
52 56 5°0 4°6 4°0 
4°8 nl | Somenneees 
49 50 48 50 49 
5°2 4°4 
4°7 46 4°9 5°3 e 
6"1 46 3 49 
52 53 4°9 - 
4°9 71 z 
70 48 75 5 51 2 51 
4°6 4°9 = 
54 57 48 48 s 
sr. +9 95° 
5°2 43 5’ 2 
5°6 8 
51 51 51 5 50 
4'8 4°8 53 51 mq 
4°8 57 52 
4°3 51 50 |= 49 
5°2 53 571 
5.0 
51 
4°9 52 52 50049 


Norr.—The figures 92 are omitted in each of the above statements of the results 
of assay. Thus 925°0 is given as 50. 


From the foregoing remarks it will be evident that it is impossible to 
cast a bar or plate of this alloy of uniform composition, and therefore 
it was necessary to resort to an artifice in order to obtain a “standard 
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trial plate” of the necessary dimensions. 1,000 ounces of standard 
silver were cast into a plate 30 cm. long, 25 cm. wide, and 5 em. thick. 
This mass was placed upon the bed of a planing machine, and all its 
outer surface to a depth of 4 mm. removed. The remaining metal 
was then rolled into a sheet 1°5 m. long, 45 cm. wide, and 1°8 mm. 
thick, which is represented in the diagram. Portions of metal were 
then removed from all parts of the sheet and assayed, and the results 
proved that the silver had concentrated itself in the centre of the mass, 
and that the portion detached could alone be used as a trial plate. 
The mean of all the assays taken on this portion gave 924°96 as the 
composition of the plate, which therefore only varies from standard by 
zs sooth part of the whole mass. 

Such, then, are the plates which I have prepared in accordance with 
the Coinage Act of 1870, and in conclusion I would offer a few re- 
marks as to their practical use. The object of the annual “trial of 
the pyx”’ is to satisfy the public that the coins issued from the Mint 
are accurate both in respect of weight and fineness, and this guarantee 
is furnished by means of a periodical examination made by the Free- 
men of the Goldsmiths’ Company, under direction of the Crown. In 
former days the “ trial of the pyx”’ was of the greatest practical im- 
portance, not only as a safeguard against debasements of the coinage, 
which in early times could be carried on with far less risk of detection 
than at present, but also as a means of relieving from responsibility 
the Mint Master, who was a contractor for the coinage, and had given 
large security for the proper discharge of his duties. At the present 
day, however difficult it may be for a Mint Master to issue coins 
materially defective in weight or fineness, without the certainty that 
the error will be detected, it is nevertheless advisable to continue a 
public trial which ensures the absolute accuracy of the coinage accord- 
ing to the law in force respecting it, and which will at all times act 
as a wholesome check upon the proceedings of the Mint. 

The fineness of the coins examined at the “trial of the pyx” is 
determined by comparison with the trial plates, and as we have seen 
plates of mixed metals, although containing mathematically exact 
proportions of the metals of which they are composed, are liable to 
exhibit, in parts, some divergence from the precise standard of fine- 
ness ; and even the minute differences of the new plates assume serious 
proportions when calculated on the amount of gold coin which passed 
through my hands last year, which was no less than 119 tons. 

It therefore becomes necessary to provide. a standard of reference 
which shall be more trustworthy, and I have much pleasure in stating 
that the Lords of the Treasury acceded to a proposal I made in 1870 
to supplement the standard plates by plates of metal of as nearly 
as possible absolute purity. I now submit plates of fine gold and fine 
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silver; the gold plate* was precipitated from more than 460 litres 
of chloride of gold by means of oxalic acid; and the experiments 
which have been instituted to establish its purity have given my col- 
league Mr. Ridsdale and myself no little anxiety, and considering its 
bulk, it certainly is the purest gold with which I am acquainted. 

With regard to the silver, M. Stast has described a method for 
preparing silver of the highest possible degree of purity, and it was 
only necessary for me to follow implicitly his directions. The method 
I used consisted in the complete reduction of an ammoniacal solution 
of nitrate of silver by ammoniacal cuprous sulphite. 


VIL—On a Specific Gravity Apparatus for Temperatures other than 
Atmospheric. 


By J. B. Hannay. 


Tue following paper contains a description of a new specific-gravity 
apparatus which was devised for taking specific gravities, both above 
and below the ordinary temperature of the atmosphere. On trying 
all the apparatus already contrived, I found none of them conformed 
to all the conditions required as mentioned below, so I set about devis- 
ing an instrument which would at least morg nearly fulfil them. 

The following were the qualifications required :—I1st. It must admit 
of very accurate and easy adjustment. 2nd. It must prevent the 
evaporation of volatile liquids, and, if possible, without the use of 
caps or stoppers. 3rd. It must admit of being immersed in water in 
such a way that all the liquid in the apparatus is below the level of the 
medium by which it is brought to the required temperature. 4th. It 
must be in a handy form for use, and, if possible, dispense with a sus- 
pending wire, or, in other words, be in such a form as to admit of 
being hung by itself from the hook of the balance. Sth. It must admit 
of determining the specific gravity below the temperature of the 
atmosphere. This last is a very important point, especially in expan- 
sion experiments, because when a liquid has been adjusted at a low 
temperature, it must be allowed to rise to the ordinary temperature of 


* The specific gravity of the entire mass of metal, weighing 70 ounces, was taken 
with the greatest possible care by Mr. Rigg, and the results are as follows :— 


Before rolling... ......cscccscesecdescscccccecccens 19°2945 
After once passing through the rolls ............+04: 19°2982 


t “Les Lois des Proportions Chimiques,” par J. 8. Stas, p. 32. 
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the room before it can be weighed, otherwise moisture will condense 
upon it, and in so rising the liquid expands and overflows the bulb if 
sufficient space has not been left for it. The accompanying sketch 
shows the first apparatus constructed. It was filled by sucking up the 
liquid (by a tube attached), 
Fig. 1. like using a pipette, and then 
placed in a vessel of water hay- 
ing the two tubes projecting.* 
The liquid expands only in the 
wider tube, and the excess is 
withdrawn by touching the 
point of the small tube with fil- 
ter-paper. This apparatus had 
some very serious objections; 
it did not entirely prevent eva- 
poration of the disulphide; it 
required a suspending wire, and did not admit of expansion of the 
liquid when adjusted at low temperatures. 

After blowing and trying several modified apparatus, I at length 
determined upon the 
form shown in Fig. 2, 
as completely fulfilling 
all the required con- 
ditions, and _ being, 
moreover, simple and 
easy to make. Any 
person having a little 
experience in glass- 
blowing may form one 
for himself. The ap- 
paratus as shown in 
Fig. 2 consists of two 
bulbs connected by a 
tube, ©, which, al- 
though thick in the 
glass, is narrowed down 


* The apparatus given in the sketch is similar to that described by Dr. Sprengel 
in the Chem. Soc. Journ. for June, 1873, in principle, though different in shape. I 
have lately made one the same as that described by Dr. Sprengel, and after several 
trials I find that it is open to all the objections against the one in the sketch, 
although, if comparison be admitted, I prefer the form of Dr. Sprengel’s apparatus 
to that of mine. It may, perhaps, be as well to mention in this place that the work 
above detailed was carried out fully a year ago, and therefore long previous to the 
publication of Dr. Sprengel’s paper. 


~~ 
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to a very fine capillary tube, on the narrowest part of which is a 
mark to which the level of the liquid is adjusted. From the lower 
bulb (which is the larger) a fine tube, B, descends, then turns up 
vertically, then curves over above the level of the smaller bulb, and is 
again recurved at the point A. From the small upper bulb a tube, E, 
ascends, then is turned into a sharp curve downwards, and, after a 
gentle recurve, ends at F. The method of using the apparatus is as 
follows :—The point A is dipped into the liquid whose specific gravity 
is required, and suction is applied to raise the liquid to the mark on 
the small tube at C. The tube A is then removed from the hquid, and 
a little more suction applied to raise the liquid over the bend of the 
tube A, and thus leave the part AB full of air. The liquid then 
stands at D in the small bulb, and at B in the tube, the capillary 
attraction in B causing it to rise higher than D. But the volume of 
the liquid is exactly what the bulb holds from A to C, because no more 
entered after the end of the tube was removed from the liquid. Then 
as the weight of water it contained had previously been determined at 
a known temperature, it is only required to hang it from the balance 
hook by the bend E, and weigh and calculate the specific gravity in the 
ordinary manner. That the adjustment of the volume of liquid in this 
apparatus may be performed with great exactness will be quite appa- 
rent—in fact it will be seen that it fulfils all the conditions required 
above, and is besides admirably suited for taking the specific gravity 
of spontaneously inflammable liquids. For this purpose a current of 
hydrogen gas is passed through the apparatus from F to A till all the 
airis expelled. The end A is then passed through a slit in the stopper 
of the vessel holding the inflammable liquid (also in a non-oxidizing 
atmosphere), then suction is applied, and the adjustment, weighing, 
&e., done as usual.* 

The method I used for keeping up a constant temperature was 
that described by Dr. Carmichael, but I modified his apparatus in 


*In a paper communicated to the British Association (Bradford Meeting), 
Mr. Alfred Tribe describes a modification of Regnault’s specific gravity apparatus, 
for which he claims the advantage of ascertaining with ease the specific gravity of 
inflammable liquids. The sole object of the modification is to allow of the liquid being 
poured quickly into the bulb. Now,if Mr. Tribe signifies by “ inflammable liquids ” 
substances such as ether, alcohol, &c., I cannot see why they require the modification 
he suggests, because as they are not spontaneously inflammable, they may be—and I 
may say generally are—introduced in the ordinary way by a small funnel tube, the 
mouth of which may be easily covered to prevent the evaporation of volatile liquids. 
On the other hand, if Mr. Tribe means spontaneously inflammable liquids, 
such as zine ethide, I cannot see how his apparatus will answer at all, and for those 
which emit dense fumes, this apparatus is of no more use than the ordinary one 
with the covered funnel tube. The apparatus above described, however, is admirably 
adapted for any of these liquids. 
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such a manner as to enable me to adjust the temperature to any 
required degree within a certain range of temperature without much 
trouble. Figure 3 shows the apparatus as I used it, the difference 
between which and the original will at once 
be seen on referring to Dr. Carmichael’s 
communication. ‘The convoluted tube H, Fig. 3, 
and the bifurcated tube AB for the passage and 
regulation of the gas, are similar to the original. 
The difference is that, in the apparatus here 
represented, the tube C for the regulation of the 
height of the mercury is graduated, and the 
piston-rod is screwed, so that all that is required, 
when regulating it for any temperature, is to 
raise or lower the piston till the lower side cuts 
the figure indicating the temperature required, 
when in a short time the thermometer will be 
stationary at the desired temperature. With 
this apparatus great steadiness may be obtained, 
the high specific heat of the water in which the 
convoluted tube and specific gravity bulb are 
immersed preventing it from fluctuating. After 
long-continued use, the mercury in the apparatus 
becomes slightly evaporated, in which case all 
that is necessary is tu screw the piston up to 0 on 
the scale, and if the mercury falls below the 
mark on the narrowed part of the tube, it must 
be made up to the exact mark. If this is attended to, the apparatus 
gives remarkably constant results. 

In Fig. 4 I have given a sketch of the combined apparatus used in 
taking the specific gravity. A is a flask holding the liquid whose 
specific gravity is required, C is the screw for regulating the supply of 
gas through the tubes D and E to the large Bunsen burner H; and F 
is a thermometer. Band Gare the two tubes of the bulb which is 
shown immersed in the water. The only piece of apparatus which 
calls for description in this place is that marked IKL, which was used 
for regulating the level of the liquid in the bulb. It consists of a wide 
tube with a screw piston, the under side of which is made of ebony 
(metal being inadmissible, because of the mercury), while the upper 
side is brass with a socket in the centre, in which the end of the screw 
L works. When the screw is turned to the right, the piston rises and 
the mercury in K falls, and so sucks the liquid into the bulb through 
B, and when the screw is turned to the left, the reverse occurs. The 
part of the suction apparatus at I has a lateral opening, over which is 
stretched a piece of thick india-rubber tubing (used for vacuum-pumps); 
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in which a pin-hole is made, through which the tube G is passed. In 
this way the tube of the bulb is fitted air-tight to the suction apparatus. 


Fig. 4. 


Al 


{ir 


Ihave adopted this form of suction apparatus in place of the ordinary 
india-rubber bulb method, on account of its much greater exactness and 
certainty of action when only a very small displacement is required. 
For ordinary purposes, the apparatus may be adjusted by the mouth in 
this way. A piece of delivery-tube, about 250 mm. long, is closed at 
one end, and a lateral opening blown about 10 mm. from the end. This 
iscovered, as in the above apparatus, with thick india-rubber tubing, 
pierced with a pin-hole, into which the tube G (Fig. 4) is forced, then by 
applying suction by the mouth to the open end of the tube, the liquid 
may be adjusted very exactly. (For liquids which evolve disagreeable 
or corrosive vapours, this method is not good, as the mouth then suffers. ) 
When the apparatus .is filled in this way, the suction is only required to 
commence the filling and for adjustment, because, as will be seen from 
Fig. 4, the level of the liquid in A is higher than the bulb, so that it 
acts as a syphon, and fills itself. For the sake of perspicuity, I have 
omitted in my drawing the shade used to prevent draughts from dis- 
tubing the lamp, and a piece of thick wire-gauze placed over the 
tose-burner to distribute and modify the heat from the Bunsen lamp. 
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When the bulbs are well cleaned and dried by a current of filtered 
air to exclude dust particles, I find that, by this apparatus, the specific 
gravity of a carefully purified liquid may be determined considerably 
above its boiling point, because as in Donny’s experiment, the attraction 
between the particles of the liquid and between the liquid and the glass 
is such that unless foreign matter—which yields particles of gas and 
so affords an evaporating surface within the liquid—be introduced, it 
does not boil when the pressure of its vapour equals that of the atmo- 
sphere. I find, for instance, that the specific gravity of carbon disul- 
phide may easily be obtained at 62° C., which is 19° above its boiling 
point, and with care it might be obtained at a much higher tem. 
perature. 


VIII.—Researches on the Action of the Copper-zine Couple on Organic 
Bodies. Part IV. On Iodide of Allyl. 


By J. H. Guapstone, Ph.D., F.R.S., and ALFRED TRIBE, F.CS. 


Arter investigating the action of our copper-zinc couple on the iodides 
of propyl, we turned aside from the series containing the C,H,,,; 
radicals, in order to examine its action on the corresponding member 
of the series which contains the C,H2,_, radicals. 


Action of the Dry Couple on Allyl Iodide. 


On pouring the liquid iodide of allyl upon the metallic couple, there is 
a sensible rise of temperature, but the action, whatever it may be, stops 
quickly, unless extraneous heat be applied. At 100° the fecomposition 
is moderately rapid, little or no gas is evolved, and the only organic 
products appear to be a liquid which has the properties of di-allyl, and 
a non-volatile resin, apparently isomeric with allylene. 

In one experiment a flask containing 5 c.c. (9 grams) of the 
iodide, with the usual amount of the copper-zince couple (see Journ. 
Chem. Soc., 1873, p. 969) was heated in a bath of boiling water 
for two hours. During this time there distilled over a slightly 
coloured liquid, which weighed 2°6 grams. On re-distilling this liquid, 
the first portion that came over, about one-third of the whole, was 
colourless, mobile, lighter than water, and capable of combining with 
sulphuric acid to form a brown, treacly mass. The remaining two- 
thirds consisted principally of undecomposed allyl iodide. Neither of 
these portions contained a trace of zinc. The flask was then heated to 
200° for half-an-hour, but no further allyl iodide, or any other volatile 
body, was driven off, and the residue was treated with water. This 
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dissolved out the iodide of zinc, but left a resinous body, which was 
insoluble in alcohol, but readily soluble in ether. Its ethereal solution, 
on evaporation, gave a brownish substance, which, when dried at 100°, 
weighed 0°31 grm. An ultimate analysis was made of 0:2060 grm., 
which yielded 0°6805 CO, and 0°'181 H,0. This indicates it to be a 
hydrocarbon, and probably of the composition »(C;H,), the slight 
excess of carbon being probably due to some carbonization having taken 
place during the drying of the body, as was rendered the more likely 
by its somewhat brown colour. 


Calculated, C,H. Found. 
90°10 
9°76 


99°86 


The iodide of zinc formed in this experiment was determined, and it 
showed that 6°8 grams of the iodide had been decomposed; and the 
quantities of the two organic products lead to the conclusion that the 
major part was split up by the action of the couple into iodide of zinc 
and diallyl, thus :— 


2(C;HsI) + Zn = ZnI, + 1On 


C;3H;. 


while about a fifth part was in some way deprived of hydrogen, but 
instead of forming gaseous allylene, C;H,, it formed apparently an 
isomeric or polymeric modification. If this C;H, were due to the 


splitting up of diallyl, 1 CH its complementary hydrocarbon would 


of course be produced, as in the case of the C,H:,,; series; but this 
was never the case, and we are disposed to attribute the reduction 
to oxide of zinc unavoidably present in the couple, especially as a trace 
of water was always observed during the reaction. 

Unwilling to relinquish the hope of obtaining zinc-allyl, we tried 
the action of the couple on the iodide in presence of ether. A decom- 
position was found to take place at the ordinary temperature, and to 
proceed rapidly. In one experiment, where 9 grams of the iodide were 
nixed with twice its volume of pure ether at 12°, the temperature 
immediately rose ; the flask was immersed in water at 12° for 15 minutes, 
and on removing it, the temperature again rose, but in 10 minutes it 
had cooled. Little or no gas was evolved, and the products of the 
reaction were entirely in solution. An estimation of the iodine in 
combination svith zinc showed that 8°43 grams of the iodide, or nearly 
the whole quantity, had been decomposed. Now if the reaction under 


these cireumstances were simply 2C;H;I + Zn = ZnJ, + 1 On the 
3445 
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atomic ratio of the iodine to the zinc in the solution would be 1 : 0°5; 
but if a reaction should take place similar to that which occurs with 
the monad positive radicals of the alcohol series, viz., C;H;I + Zn = 
ZnC,H;I, then it is evident that the atomic ratio of the iodine to the 
zinc would be 1:1. In the experiment detailed above the ratio was 
found to be 1: 0°587. Thinking that this excess of zinc might arise 
from the presence of some alcohol or water in the ether employed, 
though it had been distilled three times from sodium, a portion of the 
same ether was boiled with sodium for 24 hours, and then carefully 
distilled from the same metal. To obviate any injurious rise of tem- 
perature on mixing the materials, the flask was kept immersed in water 
at 11°, and it was suffered to remain untouched for two hours. The 
reaction was complete. The ethereal solution, on shaking with water, 
gave a precipitate of zinc oxide, and the ratio of the iodine and zinc 
was found to be 1 : 0°584, the same as in the previous experiment. On 
another trial, in which the temperature was kept still lower, and the 
decomposition not allowed to proceed to completion, the ratio was found 
to be 1 : 0°600. 

This excess of zinc can scarcely therefore be attributed to the pre- 
sence ofany alcohol or water in the ether employed. Moreover, had it 
been so, there would have been found, as will be presently shown, about 
120 c.c. of propylene. No gas, however, was evolved. Yet this is 
inconclusive, for ether itself is capable of dissolving propylene, indeed 
we found it to dissolve 12°8 times its volume at 13°, and therefore the 
gas would scarcely make its appearance as such. But this objection is 
susceptible of an answer, for a mixture of alcohol and water, just 
capable of dissolving the ether, separates about halt the gas from solu- 
tion, and no effervescence was observed when the ethereal solution was 
thus diluted. 

This excess of ratio, and the separation of oxide of zinc on the 
addition of water, are, after all, inconclusive grounds for assuming that 
some allyl-iodide of zinc is produced; and our attempts to get any 
indication of free zinc allyl completely failed. No fuming was ever 
seen, and we could separate from the ethereal solution, no organic com- 
pound, except the liquid having the properties of diallyl and the non- 
volatile hydrocarbon before described. 

Zinc alone acts very slowly on allyl iodide in presence of ether. 


Action of the Couple ow Allyl Iodide and Water. 


Pure granulated zinc was found to have no effect on allyl iodide in 
presence of water, at the ordinary temperature. Our usual zinc-foil 
had a little action, and the copper-zinc couple a great deal; thus in 
two comparative experiments, continued for 24 hours, 32 e.c. of gas 
were evolved by means of the former, 550 c.c. by the latter. 
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5c.c. (9 grams) of the iodide were added to the ordinary quantity 
of the couple wet with water. There was an immediate evolution of 
gas, which continued for 48 hours, when 918 ¢.c. had been collected. 
The temperature was about 17°. The gas burnt with a very bright 
flame, dissolved readily in absolute alcohol, combined with bromine, 
and fuming sulphuric acid absorbed 99 per cent. of it. It needs no 
further proof that the hydrogenation of the C;H; had not proceeded 


7 


so far as to produce either dipropy], { ne , or propyl hydride, C;Hs ; 
307 


but had stopped at the first stage, giving rise to the olefine, C;H,, 
propylene. 
The reaction would appear to be— 


C;H;l + H.O + Zn = ZnI.HO + C;3H,, 


and the theoretical amount of gas producible from 9 grams would be 
1200 c.e. 


Action of Zine on Allyl Iodide and Alcohol. 


The couple acts so violently on iodide of allyl when mixed with 
alcohol, that our experiments were confined to the action of zinc alone, 
andeven this becomes unmanageable, unless means are employed for 
keeping down the temperature. 

5e.c. of the iodide, with 10 c.c. of absolute alcohol, were added to 
10 grams of pure granulated zinc. Evolution of gas commenced imme- 
diately. The flask was at once immersed in water at 14°, and the 
action ceased in six minutes, by far the greater portion of the gas 
having been produced in the first two minutes. The gas, collected as 
usual over water, measured 1035 c.c. 

Alcohol of spec. grav. 0°805, was found to act more slowly, on account 
of the retarding influence of the water, and when it is more dilute, the 
water interferes with the completion of the reaction, through the for- 
mation of a crust of compact oxide on the zinc, most probably from 
the decomposition of the iodo-ethylate of zinc produced. (See Journ. 
Chem. Soc., May, 1873.) 

A very convenient method for preparing pure propylene is to place 
some granulated zinc in a flask provided with a delivery tube and 
thistle-funnel, cover the zinc with absolute alcohol, and add iodide of 
allyl, as the gas is required.* Some gas prepared in this manner was 
purified by passing through aqueous alcohol and water successively. It 
burnt with a smoky flame, combined with bromine, to form an oily body 
boiling pretty constantly at 143°, and dissolved rapidly and completely 


* The nearest approach to this method is that of Tollens and Heiniger, only 
they employ hydrochloric acid in addition, which gives impure gas. 
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in absolute alcohol and fuming sulphuric acid. The sole reaction, 
therefore, with alcohol would appear to be 


C,H;I + C;H,O + Zn = Zn { — + CH. 


IX.—COMMUNICATION FROM THE LABORATORY OF 
CHARING-CROSS HOSPITAL. 


On Ferrous Anhydro-Sulphate. 
By T. Botas. 


In a recent number of the Chemical News (vol. xxviii, 249), I de- 
scribed a modification of the ferrous sulphate test for nitric acid, 
and subsequently (vol. xxviii, 283), pointed out a method of making 
this test quantitative. For this purpose, a mixture, prepared by 
adding 10 per cent. of a saturated aqueous solution of ferrous 
sulphate to oil of vitriol, is made use of; as this mixture cools, it 
deposits a white powder, which, when examined with the microscope, 
was found to consist of small prismatic crystals, resembling in form 
those of Glauber’s salt. These crystals, when exposed to the air, soon 
absorbed water, and split up into minute granular crystals. In order 
to obtain the prismatic salt in a state fit for analysis, it was rapidly 
collected by means of a Bunsen’s filter, and was then spread on a very 
porous tile which had been heated for some time to dull redness, and 
had been allowed to cool over sulphuric acid. The whole being now 
placed over oil of vitriol, the air was exhausted, and after a few days, 
the salt was found to be dry, and as free from sulphuric acid as could 
be expected. 
Portions of salt thus prepared were analysed with the following 
results .— 
I. 1027 grms. substance gave °3517 grms. Fe,0). 
II. 1:0790 grms. substance gave 361 grms. Fe,O3. 
III. *2255 grms. substance gave ‘462 grms. BaSQ,. 
IV. -1804 grms. substance gave ‘3706 grms. BaSQ,. 


Found. 
Calculated. ; II. TI. ; Mean. 
Fe .. 56 24°13 St 23°69 
S. .. 64 27°59 28: 28:17 
O, .. 112 48°28 — 


100-00 
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A small excess of sulphur and a slight deficiency in the iron might 
naturally be expected, owing to the fact that a trace of sulphuric acid 
must remain spread over the surface of the crystals. The above 
numbers, however, clearly indicate the formula, FeS,0,, and put the 
formula FeH,S,O, quite out of the question, as this requires only 22°40 
per cent. of iron. It is scarcely possible that more iron than the 
theoretical amount should be found in a case of this kind. For a 
similar reason, the salt in question cannot be supposed to be a mecha- 
nical mixture of ferrous sulphate and sulphuric acid. 

When ferrous anhydro-sulphate is treated with water, heat is pro- 
duced, and the salt is first converted into green vitriol, FeSO,.7H,0, 
and is afterwards dissolved. When exposed to moist air, it yields, as 
previously mentioned, minute granular crystals, which were at first 
supposed to consist of green vitriol. In order to test this supposition, 
a portion of the ferrous anhydro-sulphate was spread on a porous tile, 
and placed, together with a vessel of water, under a bell-jar. When 
the action appeared complete, and the remaining salt was apparently 
dry, portions were analysed with the following results :— 

I. -586] grms. substance gave ‘1790 Fe.Os. 
II, -4255 grms. substance gave ‘3905 grms. BaSQ,. 
Calculated. Found. 


100-00 

These numbers correspond with a salt having the composition 
FeSQ,.6H,0, or that of green vitriol minus one molecule of water, and 
itis probable that the retention of a trace of free sulphuric acid pre- 
vented the absorption of the seventh molecule of water. This is 
rendered probable by the fact that the salts FeSO,, FeSO,.2H,0, 
FeSO,.3H,O, FeSO,.4H.O, and FeSO,.5H,0, are formed by the action 
of sulphuric acid on green vitriol or its solution (Bonsdorf, Kihn, 
Mitscherlich, Marignac); and moreover, according to Brandes, 
ferrous sulphate becomes converted into green vitriol on exposure to 
moist air. 

The state of the water in these compounds affords ground for specu- , 
lation, and perhaps some light may be thrown on this point by experi- 
ments made with other salts. 

I find that aqueous solutions of several other sulphates are precipi- 
tated by the addition of oil of vitriol, and I am at present engaged in 
the examination of these precipitates. 
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X.—On Tetranickelous Phosphide. 
By Rosert ScuHenk, Ph.D. 


In a former paper I stated that triferrous phosphide is produced by 
the action of nascent phosphoretted hydrogen upon freshly precipitated 
ferrous hydrate. I have now subjected nickelous hydrate to the same 
treatment, that is, I have poured a solution of nickelous chloride into 
a boiling solution of potash to which phosphorus had been added. A 
brownish precipitate is formed almost immediately, which is com- 
pletely soluble in dilute acids. But after about five minutes a black 
soluble substance, insoluble in acids, begins to be formed, the quantity 
of which increases as the action of the phosphoretted hydrogen is 
continued. After about an hour and a-half, I stopped the evolution 
of phosphoretted hydrogen, by removing the flame and adding a con- 
siderable quantity of water to the contents of the dish. I allowed the 
precipitate to settle down, which it does rather slowly, decanted the 
alkaline liquid, and washed once with a fresh quantity of water. The 
lumps of phosphorus at the bottom of the dish were removed, and the 
remaining phosphorus was got rid of by boiling with pure potash. 
After having poured off the alkaline liquid, I added dilute sulphuric 
acid, when the bulk of the precipitate disappeared. The black sub- 
stance remaining, in the form of small lumps, was boiled for a short 
time with dilute hydrechloric acid, and then washed ‘successively with 
water, alcohol, ether, and bisulphide of carbon. It was then dried ina 
current of carbonic acid, at first at 100°, and then in a chloride of 
calcium tube gently over the flame. The analysis, made in the same 
way as that of the triferrous phosphide, gave 66°64 per cent. of nickel, 
and 16°78 per cent. of phosphorus. The atomic ratio of nickel and 
phosphorus was accordingly 2:08 to 1. But as the nickel and phos- 
phorus together did not amount to more than 83°42 per cent. of the 
whole, and as I did not expect that the substance had, during the 
process of purification, been oxidised to the extent of 16°5 per cent., I 
thought that, by the action of phosphoretted hydrogen upon nickelous 
hydrate, an oxyphosphide might have been produced, especially as the 
above numbers did not differ much from those required by the formula, 
NiyP,0,. The best way to prevent the formation of such an oxyphos- 
‘phide appeared to me to act upon a solution of nickel. I therefore 
alternately added so much tartaric acid to a solution of nickelous 
chloride, that it was no longer precipitated by potash, and acted upon 
this solution with phosphoretted hydrogen as described before. The 
precipitate obtained was purified in the same manner, and different 
samples gave, on analysis, the following results :— 
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I. II. III. 


s~ 


76°76 73:97 80°46 79°85 
19°38 19°17 18°76 18°25 


96°14 93°14 99°22 98°10 


The oxide of nickel obtained by fusion of the phosphide with a 
mixture of nitre and the carbonates of potassium and sodium, was 
always dissolved in aqua regia, and tested for phosphoric acid with 
ammonium molybdate. In III, phosphoric acid was present in the 
nickelous oxide, whilst none was found in I and II. 

The atomic ratio of nickel and phosphorus in these samples was— 


I. II. III. 
2°08 to 1 2°02 to 1 2°25 to 1 and 2°3 to 1 


These numbers did not leave much doubt that the substance was 
mainly a compound of the composition Ni,P,, which formula requires 
79°19 per cent. of nickel and 20°80 per cent. phosphorus. But it was 
evident that the substance in some stage of its preparation underwent 
a partial oxidation. 

I then prepared a fresh sample, and used for drying it a current of 
hydrogen instead of carbonic acid, hoping that at all events any 
oxidation that might have taken place before would be undone by 
the heating in hydrogen. 

On ignition in hydrogen, the substance changed its black to a dark 
greyish colour, diminished considerably in volume, and became much 
harder. Three analyses gave the following results :— 

I. 1577 grams gave 0°1575 NiO and 0°1155 Mg,P.0O,. 

II. 188 ” 0°1873 »  O1885 _ ,, 

III. +116 ‘ — »  O115 - 

These numbers, agreeing with the following percentages :— 


The formula Ni,P, 
I II. III. requires 


Ni.... 7857 78-43 oan 79:19 
Po... 20°42 20°57 19'8 20'8] 


prove that the composition of the substances is indicated by the 
formula, NijP;. This compound, tetranickelous phosphide, bas not 
been prepared before. 

In III, I dissolved the substance as far as possible in aqua regia ; 
but as the solution proceeded so slowly that ‘116 grams were not com- 
pletely dissolved after eight hours, I added some sulphuric acid. I 
did not fear any loss of phosphorus on this account, as Freese, in his 
research on the phosphides of iron, had observed that they were dis- 

qs 
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solved by sulphuric acid without any loss of phosphorus. The phos- 
phoric acid was then determined by the ammonium molybdate process. 
As I worked with so small quantities of substance that a loss of 4 
milligrams of magnesium pyrophosphate would involve a loss of 1 per 
cent. of phosphorus, the difference from the theoretical percentage of 
phosphorus is easily explained. 

This tetranickelous phosphide dissolves very slowly in dilute hydro- 
chloric acid. Towards concentrated nitric acid it behaves like iron, 
whilst it dissolves almost immediately in the dilute acid. In a mixture 
of hydrochloric and nitric acids, it dissolves sometimes slowly, some- 
times quickly, as also in sulphuric acid. It is not magnetic. I never 
obtained a large quantity; in one case in which I had continued the 
treatment with phosphoretted hydrogen for an hour and a-half, I 
obtained not more than 1‘2 grams from 11 grams of nickelous chloride. 

Afterwards, on experimenting with hydrated phosphides of copper, 
I found that the chief source of that oxidation which I had found so 
difficult to prevent, was the water retained by the phosphides after 
having been dried at 100°. The hydrogen of part of this water is set 
free at a higher temperature, whilst the oxygen combines with the 
phosphide. Hoping that I should obtain a purer product by expelling 
this water at a lower temperature, I dried a fresh sample first at 100°, 
and then for about half-an-hour at 150° in a current of carbonic acid. 
The product contained 77°75 per cent. Ni and 18°22 per cent. of 
phosphorus, and some water, the quantity of which I did not determine. 
Here the atomic ratio of nickel and phosphorus was 2°2 tol. This 
excess of nickel was due, I believe, to the fact that I had not treated 
the substance long enough with acid to extract other nickel compounds. 
I boiled the substance again with dilute hydrochloric acid and dried it 
as before at 100°, then at 150°, and then for a very short time gently 
over the flame. Then I obtained 78°30 per cent. of nickel and 198 
per cent. of phosphorus. 

These numbers show at least the advantage of drying the substance 
as much as possible at a moderate teuaperature before driving out the 
last traces of the water. 

The method of preparing this compound is no doubt capable of 
certain improvements, which, for various reasons, I have not been 
able to introduce in this case, but I shall try several modifications as 
soon as I resume this research on metallic phosphides. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


On some Metallic Spectra (Lead, Gold Chloride, Thallium, 
Lithium). Note by Lecog ve Boissaupran (Compt. rend., 
Ixxvii, 1152—1154). 


Lead.—When the induction spark passes between two freshly cleaned 
poles of lead, the spectral lines are all narrow, but as oxidation pro- 
ceeds, shaded bands appear. The following lines disappear during the 
oxidation ; the numbers given express wave-lengths in ninth-meters: 
y 560°7, 554°4, ¢ 537°0. The next four become much fainter, e 600°1, 
6 520°1, 488°6, 424°5; the lines 416°7 and 500°3 are but little enfeebled 
and a 4056 is not affected. The introduction of a condenser strengthens 
precisely those lines which are weakened by oxidation. 

Gold Chloride——Using the induction spark with a solution of gold 
chloride, the relative brightness of the narrow lines varies with con- 
centration of solution, length of spark, and direction of current. Both 
with gold chloride and platinum chloride a moderately strong solution 


yields a finer spectrum than a saturated solution. 

Thallium.—A new faint line of wave-length 568 is visible in a flame 
richly coloured with thallium, but it could not be obtained by using 
the spark with a solution. 

Iithium.—By employing the spark with fused lithium carbonate, 
the author has succeeded in observing the line 413, the existence of 
which he had predicted on theoretical grounds. 


M. J. S. 


Sensibility of Silver Bromide for the so-called Chemically 
Inactive Rays. By H. Voce (Deut. Chem. Ges. Ber., vi, 
1302—1306). 


Tue author finds that dry silver bromide plates are sensitive to the 
rays of the spectrum two millimeters beyond D. Wet plates are very 
sensitive betweenG and F, but show only a faint sensibility at E. 

_By using a collodion prepared by dissolving corallin in alcohol, dry 
silver bromide plates are rendered very sensitive to the indigo rays, 
less so in the blue, weakly sensitive at F, but become again very sensi- 
tive in the yellow. 

On substituting aniline green as a collodion, the plates become 
sensitive even to the red rays. 

It is thus shown that the optical absorptive powers of the admixed 
we play an important part in the sensibility of photographic 
plates. 

M. M. P. M. 
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Use of the Magic Lantern for Physico-Chemical Lecture 
Experiments. By H. Voce (Deut. Chem. Ges. Ber., vi, 1345— 
1347). 


THE author proposes to employ the magic lantern with a lime-light or 
petroleum lamp to exhibit photographs of apparatus, &c., or wood- 
cuts on thin paper fastened to glass slides with photographic varnish. 
Changes of temperature produced by chemical reactions can also be 
conveniently shown by throwing the image of the stem of the thermo- 
meter on the screen. 

C. E. G. 


On the Mode of Intervention of Water in Chemical Actions 
and on the Relations Existing between Affinity and Elec- 
tromotive Force. By M. Becqueret (Second Memoir) (Compt. 
rend., Ixxvii, 1130—1137). 


WHEN sulphuric acid communicates with water by a capillary orifice, 
an electric current is produced (Comp. rend., lxxvi, 1037). 

The electromotive force diminishes as the degree of hydration of the 
acid is increased. From SO;.2HO to SO ;.6HO the ratio between the 
electromotive force of any couple and the one next below it is 1:17; 
from SO;.6HO to SO;.10HO it is 1:05, and from this strength to 
SO;.20HO the average ratio is 10128. The same is true of solutions 
of potash, but the electromotive forces appear here to be nearly double 
those in the case of the acid. The ratios are practically the same in 
both cases, and the curves representing the intensity of the electro- 
motive forces are hyperbolic. Also in the action of sulphuric acid on 
potash, the electromotive forces and the ratios between them diminish, 
the latter very slowly. 

The electromotive force due to the combination of SO; with K,0 
cannot apparently be deduced from these series of determinations, 
since different terms yield results varying from 74°5 to 105°7. The 
cause of this difference is unknown. 

These electro-capillary currents appear to play an important part in 
the economy of organic nature, since it is found that simply plunging 
the stem of a plant into distilled water is sufficient to generate a 
current in a wire completing the circuit. The water in every case 
becomes positive. 

The author gives the following summary of his results :— 

The mixture of two neutral saline solutions produces a series of 
hydrates, by means of which double decomposition is carried on. The 
same takes place when acid and alkaline solutions are mixed, the 
resulting electromotive force being increased by the direct reaction of 
the acid and alkali. 

The determination of the electromotive forces serves not only to 
compare the intensities of affinities, but to follow the variations cor- 
responding to dilution with water. . 

M. J. 8. 
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Change in the Electromotive Force of Galvanic Couples by 
Heat. By Aucusr VoLueR (Pogg. Ann., cxlix, 394—399). 


Increase of temperature, within the range from 0° to 100°, causes an 
increase of electromotive force in the following couples :— 

(1.) Zine and sulphuric acid: about -05. 

(2.) Carbon and nitric acid: not very considerable. 

(3.) Platinum and nitric acid: equal to the increase in the case of 
No. 1. 

(4.) Copper and sodium chloride: considerable and continuous ; up 
to 78° about ‘17 more than the value at 21°. 

In the following couples, increase of temperature causes a diminution 
of electromotive force. 

(1.) Zine and zine sulphate: continuous; up to 90° about ‘08 of the 
value which it had at the initial temperature 28°. 

(2.) Zine and sodium chloride: continuous, about the same amount 
as in No. 1. ‘ 

(3.) Copper and copper sulphate: very considerable; up to 91° 
about ‘43 of the initial value at 22°. 

(4.) Copper and zinc sulphate: very considerable; up to 80° about 
‘33 of the initial value at 25°. 

The author concludes that the chemical nature of the elements of 
a couple is not the exclusive determining cause of the increase or 
diminution of the electromotive force of that couple. With the 
exception of No. 4 in the first series, all the liquids whose electro- 
motive force, where they are in contact with zinc or copper, is lessened 
by an increase of temperature, are solutions of neutral salts; while 
those liquids, whose electromotive force under the same circumstances 


is raised, are acids. 
M. M. P. M. 


Cooling Effects Produced by Capillarity in Connection with 
Evaporation. (Second Note.) By C. Decuarme (Abstract) 
(Compt. rend., Ixxvii, 1157). 


Tue spray of a highly volatile liquid projected against a porous surface 
by means of a ‘“‘vaporiser,” produces an abundance of arborescent 
crystals, which, when melted, yield nothing but pure water. Carbon 
sulphide, chloroform, rectified ether, and ethyl bromide, all yield this 
result. A jet of spray of either of these liquids directed against the 
bulb of a thermometer, lowers the temperature from + 10° to — 17° 
or oo 22°, except chloroform, which only depresses the temperature to 


M. J. S. 


Specific Heat of Gases. By N. Fiawirzky 
(Deut. Chem. Ges. Ber., vi, 1207). 


THIs communication refers to the relations between the specific heat of 
gases under constant volume and pressure, their molecular weight, 
the number of atoms in the molecule, and the external work which 
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is performed by heating a unit of weight of the gas one degree. These 
relations are developed from the law of Avogadro. 
W. A. T. 


Mechanical Explanation of the Maximum Density of Water. 
By Prarron pe MonpesiR (Compt. rend., Ixxvii, 1154—1157). 


Eacu molecule of water is supposed to contain four spherical atoms, 
with their centres in one plane, and the atoms rotating harmonically in 
that plane. This movement of rotation represents the latent heat of 
water, and amounts to about 80 heat-units per kilogram. At 4° and 
above, the planes tangent to the atoms are imagined to meet at right 
angles, forming a prism with square horizontal section, but below 4° 
the square is supposed to undergo orientation, and become converted 
into a rhombus, the sides of which are longer and the area greater than 
that of the square.* At 0° the atoms in each molecule touch at five 
points, and the rotation then ceasing, the molecules become solid. 
Further, the contraction of water by cooling is considered to affect 
only tke volume of the atoms, and to be uniform down to the freezing 
point. The coefficient of expansion is taken as 0°00046 for 1° C. The 
observed increase of volume on cooling from 4° to zero is therefore ob- 
tained on dividing the increased volume of the prism due to orientation 
by the hypothetical expansion of the atom when heated through 4’. 
This would make the ratio of the volume at 0° to that at 4° equal to 


1:00335. 
M. J. S. 


On the Change of Volume of Solid Bodies occasioned by the 
Formation of Chemical Compounds in the same state of 
Aggregation. By W. MuELLER (Pogg. Ann., cxlix, 33—44). 


THE contraction experienced by equal volumes of metals in their com- 
bination with the same percentage by weight either of oxygen or 
certain compound radicals, as SO, C103, CO;, H,O., NOs, CrQ,, is con- 
sidered by the author as a measure of the chemical affinities satisfied, 
as by arranging the metals in series, according to this contraction, he 
found that they followed each other either exactly or very nearly in 
the same order in which they would have to be placed for other 
reasons. 
R. S. 


On the Nature of Electricity (conclusion). By E. Epiuyp 
(Pogg. Ann. Ergiinzungsband, vi, 241—262). 


Description of a New Electrical Machine according to 
Holtz’s Principle. By H. Leyser (Pogg. Ann., cxlix, 587). 


New Tangent-Compass and Rheocord. By F.C. G. Miuuer 
(Pogg. Ann., cl, 93—105). 

* It is impossible to make this clear without the diagrams accompanying the 
paper. 
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On the Action of Heat on Gravitating Masses. By W. 
CrooxeEs (Proc. Roy. Soc., xxii, 37—42). 


On Temperature and the Measurement of Temperature. 
By G. RecKNAGEL (Pogg. Ann. Ergainzungsband, vi, 275—302). 


On the Thermic and Mechanical Expansion of Solid Bodies. 
By A. Kurz (Pogg. Ann. Erginzungsband, vi, 314—318). 


A Quantitative Investigation of certain Relations between 
the Gaseous, the Liquid, and the Solid States of Water-Sub- 
stance. By James THomson (Proc. Roy. Soc., xxii, 27—36). 


Inorganic Chemistry. 


Mechanical Explanation of the varying Quantivalence of 
Nitrogen, Phosphorus, &c. By Water (Deut. Chem. Ges. 
Ber., vi, 1402). 


THE atoms may be viewed as flat rotatory wheels (Drehscheiben), 
which are again made up of many small discs. If it be assumed that 
when three atoms of chlorine and one atom of phosphorus are asso- 
ciated, the latter is in the centre of a plane triangle, at the angles of 
which the chlorine atoms are placed, so that these oscillate towards the 
phosphorus atom, whilst this latter vibrates above and below the plane 
of the triangle, it may be shown from the analytic equations, that 
two more atoms of chlorine may be made to approach the upper and 
under halves of the phosphorus atom respectively, without destroying 
the equilibrium of the arrangement. 

More than two chlorine atoms may also be thus introduced without 
destroying the equilibrium, but the probability of such an introduction 
is very small. 


C. R. A. W. 


Note by the Abstractor.—The author’s view does not seem to account 
for those cases of varying quantivalence in which an artiad becomes 
a perissad, or vice versd, such as nitric oxide, NO, and ammonia, NH;, 
or the chlorides of tungsten described by Roscoe. 

C. R. A. W. 


The Purification of Hydrogen Gas. By Cu. Vioterre 
(Compt. rend., Ixxvii, 940—942). 


Ir is generally stated that the hydrogen gas obtained by the action of 
sulphuric acid upon commercial zinc contains carbon hydrides, and 
that the latter are not removed by the ordinary process of purifica- 
tion. Inasmuch as the accuracy of some experiments, such as those 
of Frankland, respecting the luminosity of hydrogen under pressure, 
turns upon the purity of the gas employed, the author thought it 
advisable to re-investigate the question. 
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The hydrogen, purified by passing through lead nitrate, silver sul- 
phate, caustic potash, and oil of vitriol, was conducted over red-hot 
copper oxide; the water formed was condensed in a U-tube, and 
the gaseous products were passed into baryta-water. 

In the first series of experiments the water produced had an acid 
reaction, and the baryta-water was rendered turbid; but as a similar 
result was obtained when pure electrolytic hydrogen was employed, 
the phenomenon was closely investigated and found to be due to the 
presence of selenium in the copper oxide. The latter impurity having 
been eliminated, a repetition of the experiment produced no opacity in 
the baryta water, neither did the water generated, of which at least 
35 grams were obtained, give any acid reaction. Hydrogen gas, there- 
fore, after proper purification, may be considered to be free from any 


hydrides of carbon. 
J. W. 


Active Hydrogen and Oxygen. By R. Bourrcer 
(Deut. Chem. Ges. Ber., vi, 1396). 


A THIN palladium plate covered with palladium-black on both sides by 
means of a battery, and charged with occluded hydrogen, may be kept 
for weeks in alcohol or ether without losing the hydrogen, saving thata 
few bubbles come off at first ; but if quickly removed, dried, and wrapped 
in gun-cotton, it glows in a few seconds, the gun-cotton explodes, and 


the hydrogen burns for a few seconds with a pale flame. 

In ether, the gas bubbles which come off seem to consist partly of 
ethylene formed by deoxidation. Potassium nitrate is soon reduced to 
nitrite by the charged palladium. 

Similarly, the oxygen obtained from a mixture of potassium per- 
manganate and sulphuric acid is eminently active, readily inflaming 


ethereal oils, alcohol, &c., &c. 
C. R. A. W. 


Relation of Ozone and Water to each other. By Em. Scuoéye 
(Deut. Chem. Ges. Ber., vi, 1208, and 1224—1230). 


THE chief aim of the author was to determine whether and in what 
way ozone acts upon water. 

'The ozone used was prepared by the silent discharge with Babo’s 
apparatus, and in a few cases with that of Houzeau. The oxygen was 
generally obtained by electrolysis, and the greatest care was taken to 
free the water used from organic matter and the oxygen from nitrogen. 
Nitrogen is oxidised by ozone to nitric acid, and it is owing to this 
fact that many chemists have obtained negative results in their experi- 
ments on the absorption of ozone by water. 

The following are the results obtained by the author :-— 

(1.) Ozone does not oxidise water into peroxide of hydrogen. 

(2.) Ozone is absorbed by water in considerable quantity even at 
the ordinary temperature. The observed maximum was ‘(189 gram, or 


8°8] c.c. (reduced) ozone (O;) per litre. 
(3.) Ozone in contact with water suffers no qualitative alteration. 
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(4.) The quantity of ozone in ozonised oxygen is diminished by 
passing the gas through water. By collecting dry ozonised oxygen 
over water, about one-fourth of the ozone is removed. By longer con- 
tact with water, the loss of ozone is greater. 

(5.) Since in the passage of ozonised oxygen through water, far 
more ozone disappears than is absorbed by the water during the time, 
and as the loss of ozone continues even when the water is saturated 
with it, it would seem that water has in this case the power of break- 
ing up ozone. 

(6.) If ozonised oxygen is left at rest in contact with water at the 
ordinary temperature for some days, it becomes changed into ordinary 
oxygen. 

(7.) The change of ozone into ordinary oxygen in the above manner 
isaccompanied by an increase in volume. This result accords with 
that obtained by heat in the researches of Andrews and Tait, and by 
Soret. 

The author also noticed that after placing his hands in the water 
saturated with ozone, they retained the peculiar smell of ozone for 
some time. Houzeau noticed the same thing with regard to flannel 
and other bodies. 

As regards the ozone-water of commerce, the author has had no 
portunity of investigating it himself, but concludes from the state- 
nents of Waldmann, Bottger, Rammelsberg and others, that the 
substance in it which reacts on potassium iodide is not ozone. Ozone- 
water, however, can be prepared: whether it will retain real ozone 
lng enough to be used as a commercial article is not settled, but the 
author is conducting experiments on the point. _ The absorption- 
coefficient for ozone given by Carius, viz. a = 635 for 1 to 2°5°; 
a= ‘373 for 16°5°, is too high. 

_ The supposition of Carius that rain-water absorbs ozone from the air 
is very doubtful, since the presence of nitrogen would prevent it. A 
tabular arrangement of the author’s experiments is added to the 


paper. 
6. FT & 


Note on the Quantity of Ammonia contained in the Air at 
Different Heights. By P. Trucnot (Compt. rend., Ixxvii, 
1159—1161). 


Tur determinations were made at three altitudes; at Clermont-Fer- 
rand, 395 meters above the sea level; on the Puy-de-Dome at 1446 
meters, and on the summit of the Pic de Sancy, at 1884 meters. Two 
to five cubic meters of air were used for each determination. 

At Clermont-Ferrand the results varied from 0°93 to 2°79 milligrams 
per cubic meter, the highest results being obtained on misty days, and 
the lowest on clear days. 

The single determination made on the Puy-de-Dome on a bright 
day gave 3:18 m.g., and the results obtained at the higher elevation 
Were 5°55 m.g. on a day when the summit was covered with mist, and 
5°27 mg. ona subsequent fine day. The general result appears there- 
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fore to be that the quantity increases with the elevation, and is also 
greater in cloudy than in clear air. 
M. J. S. 


Absorption of Ammonia by Saline Solutions. By F. M. Raoutr 
(Compt. rend., Ixvii, 1078—1080). 


Sa.inE solutions may be divided into three classes according to their 
behaviour with ammonia: (1.) Solutions decomposed by ammonia; 
(2.) Those which deposit some of their dissolved salt; (3.) Those 
unacted upon. The coefficient of absorption of ammonia by some 
members of this last class, and by water alone, has been determined. 
The results confirm those given in this Journal [1], xii, 147. Potash 
solutions dissolve less ammonia than water does, and less the 
more they are concentrated. Thus, at 16° and 760 mm. pressure, 
100 c.c. of water dissolve 60 grams of ammonia, whereas 100 c.c. con- 
taining 24°25 grams K,O dissolve only 30 grams of the gas, and the 
same volume of a saturated solution of potash dissolves only one gram. 
Solutions of soda have the same coefficients as those of potash. Solu- 
tions of sodium nitrate and ammonium nitrate have the same coefficient 
as water. Dry sodium nitrate, however, absorbs no ammonia, whereas 
dry ammonium nitrate dissolves a considerable quantity. Solutions of 
calcium nitrate dissolve more ammonia than water does. This is not 
due to the formation of a new compound, for the residue left after 
evaporation to dryness, at the ordinary temperature, contains m0 
ammonia. Neither is there any decomposing action on the salt; for 
the absorption at different pressures follows Dalton’s law, and the same 
amounts of heat are disengaged as with water. With those saline 
solutions the boiling point of which does not exceed 110°, the following 
general law prevails :—The difference between the coefficient of solubility 
of ammonia directly in water, and in solutions of the same salt of different 
strengths, is proportional to the weight of salt contained in a constant 
volume, measured before the gas is absorbed. 
B. J. G. 


Specific Heat of Diamond and Graphite. 
By H. F. WeseEr (Deut. Chem. Ges. Ber., vi, 1188). 


Tue following values were found as the specific heats of graphite and 
diamond at 0° and 300° respectively :— 


300°. 
0°35 
Diamond s 0:28 


The curves indicating the increase of specific heat with the temperatures 
approximate upwards, and probably coincide at the point where diamond 
changes into graphite; the values increase so rapidly that they soo 
pass the number 0°52, which would give the usual “ atomic heat, 

6°3; whence it may be inferred that the atom of carbon splits up into 
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smaller quantities at high temperatures [this statement is a direct con- 
tradiction in terms, C. R. A. W.] 

From Regnault’s values for the specific heat of carbon dioxide 
(calculated under constant volume), the author calculates the following 
values for the specific heat of the carbon present, by subtracting from 
the specific heat of the carbon dioxide that of the oxygen present; the 
differences approximate closely to the specific heats of diamond at the 
same temperatures. 


Temperature. Carbon in carbon dioxide. Diamond. 
— 10 0°0935 0°0953 
+ 57 0°1692 0°1579 
158°6 02512 02391 


The difference noticed between the numbers in the second and third 
columns may be ascribed to incipient dissociation. 
C. R. A. W. 


Reduction of Carbon Dioxide to Monoxide by Ferrous 
Phosphate. By E. N. Horsrorp (Deut. Chem. Ges. Ber., vi, 
1390). 


Ay ethereal solution of chlorophyll is separated by hydrochloric acid 
into a blue and a green layer, the first of which contains iron, lime, 
and phosphoric acid, 7.e., the constituents of vivianite: zinc and sul- 
phurous acid destroy the blue colour. That we are here on the track 
of the formation of leaf-colouring matter, is indicated by the fact that 
carbon dioxide sealed up in a tube with ferrous phosphate is gradually 
decomposed, carbon monoxide being formed in smal] quantities (about 
one-sixth after several days), the iron salt at the same time becoming 
blue. This action will likewise go on in the dark. 
C. R. A. W. 


Chlorides and Oxychlorides of Sulphur. By A. MicHaegtis 
(Ann. Chem. Pharm., clxx, 1—42). 


In this volume, p. 20, the author’s results are given in part. He 
believes that a definite compound having the composition expressed by 
the formula, CCl, actually exists, because— 

1. The product obtained by saturating the compound, S,Cl,, with 
chlorine at — 22°, gives numbers closely agreeing with those required 
by the above formula. 

2. This product undergoes double decomposition, and yields a 
definite and calculable amount of a definite chemical compound. 

When dry chlorine, perfectly free from hydrochloric acid, is passed 
through S,Ci, at 0°, vapours of sulphur trioxide, SO;, being simul- 
taneously passed into the liquid, a reaction takes place, the products 
of which are thionyl chloride and pyrosulphuryl chloride. The 
amounts of these products closely agree with those required by the 
equation— 


SCl, + 8,0, = SOCI, + 8.0,Cl.. 
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There is also produced a small quantity of sulphur dioxide, probably 
resulting from the action of excess of SC], on SOs, thus— 


SCl, + SO, = SOCI, + SO, + Cle. 


This is the more probable because there is always found a slight excess 
of SOC], over the calculated amount. 

The rationale of this reaction the author believes to be as follows :— 

A small quantity, about 9 per cent., of sulphur tetrachloride is 
formed at 0°, and this is quickly acted upon by the sulphur trioxide in 
accordance with the first formula given above. A further quantity of 
sulphur tetrachloride is produced, to be again transformed into the 
same products, and soon. A similar action is supposed to occur when 
an inactive gas, such as carbon dioxide, is passed through sulphur 
tetrachloride. The product of this action at 0° is, as Hiibner and 
Geuther have shown, sulphur dichloride. 

The author has shown that at this temperature sulphur tetrachloride 
decomposes, and that the liquid contains only about 9 per cent. of the 
true tetrachloride (see table at p. 20); the free chlorine is carried off 
by the carbon dioxide, and whenever this is removed from the sphere 
of action, a fresh quantity of the tetrachloride is decomposed, and 
SO on. 

The oxychloride of sulphur, 8,0;Cl, (see p. 21), differs from all other 
oxychlorides in that it yields phosgene gas when acted upon by carbon 
disulphide— 


78,0,;Cl + 5CS, = 3COCl, + 2CO + 680, + 78.Cl, + 4S0CI.. 


The author considers that the existence of sulphur tetrachloride is a 
further proof of the quadrivalence of sulphur in most compounds. 
He admits that in some compounds sulphur must be regarded as 
sexvalent, while in others it plays the part of a bivalent element. 
Which of these values is to be assigned to it in any particular con- 
pound, must be fixed by a regard to the reactions, both of formation 
and of decomposition, which this compound undergoes. 

The author gives a list of rational formule of the sulphur acids, 
and some of their derivatives, which appear to show their relationships 


very clearly, but for these the original paper must be consulted. 
M. M. P. M. 


Sulphur Oxytetrachloride. By A. Micuartris and C, Maruias 
(Deut. Chem. Ges. Ber., vi, 1452—1453). 


In a former paper (see page 21 of this Journal) it was shown that 
sulphur oxytetrachloride changes, after long keeping, into a yellow 
liquid. This liquid distils at 73°, and is decomposed by water with 
formation of hydrochloric, sulphuric and sulphurous acids. Analysis 
leads to the formula, 8,0,;Cl, which is identical with the empirical 
formula of the solid tetrachloride. 

The vapour-density is half of that calculated from the above 


formula. 
By distilling this liquid with sulphur trioxide, the authors obtained 
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pyrosulphuryl chloride (S,0;Cl,) and sulphuryl chloride (SO.Cl,). As 
thionyl chloride (SOCI.) is decomposed by sulphur trioxide, with pro- 
duction of S,0;Cl., while sulphonyl chloride is unacted upon under the 
same circumstances, the authors conclude that the liquid consists of a 
mixture of equal molecules of thionyl chloride and _ sulphuryl 


chloride, 
$,0,;C], = SOC], + SO.Cl.. 


Sulphur oxytetrachloride is therefore in all probability a molecular 
combination, which may exist either as a solid or a liquid. 


M. M. P. M. 


Rotatory Power of the Hyposulphates. By E. Bicuar 
(Compt. rend., Ixxvii, 1189—1191). 


In opposition to the observations of De Senarmont, Pape has stated 
that the hyposulphates of potassium, calcium, strontium, and lead 
exert a rotatory power upon a ray of polarised light; moreover, while 
the experiments of Rammelsberg and Gmelin tend to show that the 
crystals of potassium hyposulphate are biaxial, and belong to the ortho- 
rhombic system, Pape affirms that all of them are uniaxial, and 
belong to the hexagonal system. The author has endeavoured to re- 
concile these conflicting opinions. He confirms the results of Pape as 
regards the rotatory action of the hyposulphates ; the rotatory power 
of quartz being represented by 100, that of potassium hyposulphate = 40, 
lead hyposulphate = 24, strontium hyposulphate = 8. Healso shows 
that potassium hyposulphate belongs to the hexagonal system. Further 
experiments, however, proved that, contrary to the results obtained by 
Pape, and conformable with the general theory, the crystals of potas- 
sam and lead hyposulphates are hemihedral, and this latter quality is 
well known to be associated with, and almost invariably accompanied 
by, an action upon polarised light. 
J. W. 


Formation of Metallic Sulphides by Means of the Sulphides 
of Ammonium and the Alkali-metals. By E. Priwoznix 
(Deut. Chem. Ges. Ber., vi, 1291—1295). 


Tue author confirms the results of Heumann (see page 1105 of last 
volume). He finds that when metallic copper is exposed for some time 
to the action of ammonium sulphide under a bell-jar, small red spots 
are formed upon it, which, under the microscope, appear to be groups 
of cinnabar-coloured needles. When exposed to the air, these crystals 
become brown and ultimately black in colour. Finely divided cupric 
oxide is also partially converted into this red body, which is identical 
with that degcribed by Peltzer, and has the formula Cu,(NH,).S;. 

The corresponding potassium compound is produced by treating 
copper scales with a solution of potassium sulphide which has been 
saturated with sulphur when boiling. This substance, when washed 
with petroleum spirit and dried over sulphuric acid, forms glistening 
garnet-coloured crystals. 

Lead oxide, when treated with yellow ammonium sulphide, is slowly 
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converted into a crystalline sulphide; under similar circumstances 
cadmium oxide is also converted into sulphide. Manganese sulphide 
is produced by treating manganous or manganic oxide with yellow 
ammonium sulphide, but ferric oxide, under the same _ coriditions, 
undergoes no change. M. M. P. M. 


New Sulphur Salts. By R. Scuneiper 
(Pogg. Ann., cxlix, 381—394). 


Tue author has already shown (this Journal [ 2], ix, 313), that the sodium 
in disodium-platinum sulphoplatinate—Na,S.Na,8.Pt''S.Pt"S} Ptivs,— 
can be easily replaced by a bivalent metal; he now describes a salt 
in which the four sodium atoms are replaced by one quadrivalent ple- 
tinum atom. Platinum sulphoplatinate, Pt'S.{Pt"S.Pt"S}Ptivs,, is 
prepared by acting on disodium-platinum sulphoplatinate with excess 
of a dilute solution of sodio-platinic chloride; this salt crystallises in 
a form isomorphous with the disodio-platinum sulphoplatinate. The 
crystals are blackish-grey ; in dry air they slowly absorb oxygen, sul- 
phuric acid being formed, this decomposition proceeding more quickly 
in moist air. Heated in a dry tube, the dry salt gives a sublimate of 
sulphur, spongy platinum remaining in the tube. Heated in excess of 
air, the salt glows, sulphur dioxide is given off, followed by dense fumes 
of sulphuric acid, and the residue consists of pure platinum. Acids, even 
aqua regia, have very little action on this substance. 

In the salts of the series, X"S.X"S.X"S.X"S}ZivS, (page 1197 of 
last volume), the author has succeeded in replacing platinum by 
iridium, and sulphur by selenium ; no details are given. 

Potassium-zine Sulphide.—By fusing 1 part of zinc sulphide with 
24 parts of potassium carbonate and 24 parts of sulphur, at a full red 
heat for ten minutes, a salt is formed which, when washed with water, 
appears as iridescent crystalline plates, seemingly belonging to the 
rhombic system, and giving numbers which closely agree with the for- 
mula K.S.3ZnS. 

This substance is unchanged in the air, or when heated in a limited 
supply of air or hydrogen. Heated in excess of air, the outer layer 
only is oxidized. The potassium sulphide cannot be dissolved out 
either by hot or cold water; mineral acids very easily decompose the 
salt. 
The potassium in this substance can easily be replaced by heavy 
metals, producing the salts Ag.S.3ZnS, by CuS.3ZnS, &e. 

Sodium-zine Sulphide.—This salt is prepared in a manner similar to 
that just described for the potassium salt, sodium carbonate being used 
instead of potassium carbonate. When washed with a small quantity 
of water, it forms a light flesh-coloured crystalline powder. Excess 
of water removes a great part of the sodium sulphide. The salt easily 
oxidizes in moist air. 

Sodium-cadmium Sulphide—When 1 part of cadmium sulphide 18 
fused with 12 parts dry sodium carbonate and 12 parts sulphur, and 
the fused mass is treated with water, a yellow crystalline powder 


remains insoluble. 
This salt is very difficult to purify; water dissolves out the sodium 
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sulphide, while dilute alcohol does not entirely remove the sodium sul- 
phate which has been formed in the fusion. By indirect means, the 
formula Na,S.3CdS has been established for this salt. This substanve 
is undecomposed when strongly heated in a stream of hydrogen, in 


moist air it takes up oxygen, forming sodium thiosulphate. 
M. M. P. M. 


Action of Ammonia on Peroxide of Silver. By R. Bozrrcer 
(Deut. Chem. Ges. Ber., vi, 1398). 


Execrrotytic silver peroxide, when shaken with solution of ammonia, 
evolves nitrogen, and forms Berthollet’s fulminating silver, which re- 
mains dissolved in the liquid; on evaporating this liquid in an iron 
spoon, an explosion occurs, and only a small quantity is left. If 
silver peroxide is brought in contact with oil of cloves, deflagration 
ensues, metallic silver being formed. 

C. R. A. W. 


Beryllium Platinochloride. By A. WeLKow 
(Deut. Chem. Ges. Ber., vi, 1288—1289). 


Wuen a dilute solution of beryllium chloride and platinic chloride is 
slowly evaporated, dark yellow eight-sided prisms crystallise out, 
belonging to the quadratic system, and consisting of BePtCl, + 8H,O. 
This salt is very hygroscopic and deliquesces in moist air; it is 
soluble in alcohol, but not in ether. When heated to 100° it loses 
half of its water, while the other half escapes only above 150°, hydro- 
chloric acid being given off at the same time. 
C. S. 


Relationship of the Magnetic Metals. 
By W. F. Barrett (Phil. Mag. [4], xlvi, 478—480). 


Tue physical relationship of the magnetic metals, iron, nickel, and 
cobalt, is shown in the accompanying table. 


Dilatation | Conductivity 
Atomic | Specific | Atomic 
weight.| heat. | heat. 


Substance. |Density. 
By heat. |By strain. For heat.|/Sound. 


Tron. ery ee fos *O | 0°1138 : 0926 0387 168 | 15°3 
Nickel....] 8° ‘5 |0°1091 "é “0899 0394. 131 14°9 
Cobalt....} 8° . 0°1070 °2 ‘0981 0456 172 «=| 14°2 


They likewise present a remarkable similarity in many of their 
chemical properties. Both iron and nickel become passive when 
mmersed in strong nitric.acid; the action of the concentrated acid 
upon cobalt may with great probability be attributed to the large 
quantity of iron which it invariably contains. 

The protosalts of iron are bluish-green ; of nickel, emerald-green ; 
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and of cobalt (when warmed), bright green; the author associates the 
change of colour in cobalt salts with the fact that heat increases the 


magnetic power of this metal. 
The association of cobalt and nickel in the native condition, and of 
all three metals in meteoric iron, is too well known to require further 


comment. 
J. W. 


Certain Remarkable Molecular Changes occurring in Iron 
Wire at a Low Red Heat. By W. F. Barrerr (Phil. Mag. 
[4], xlvi, 472—478). 


Some years ago Mr. Gore noticed the fact that when ar iron wire was 
heated to bright incandescence and then allowed to cool, a momentary 
elongation of the wire occurred just after contraction had commenced. 
The same experimenter stated that the effect was perfectly uniform, 
and always occurred at a particular temperature, and that no anoma- 
lous action was observed during the heating of the wire. He also 
showed that, in the case of a heated iron bar, a sudden increase to mag- 
netic capacity took place at a certain temperature during cooling. 

The author prosecutes the inquiry from this point. Twenty Grove's 
cells were found most suitable for bringing a moderately thick iron 
wire to the required temperature, and the momentary elongation of the 
wire was amplified and observed, either by means of an index attached 
to one extremity of the wire, or by the use of a screen and small re- 
flecting mirror. With a hard iron or steel wire a movement in the 
reverse direction was obtained during heating, the momentary retra- 
tion occurring as closely as could be judged at the same temperature at 
which the elongation takes place in cooling. 

Experimental Results.—1. The scale being divided into 50 parts, the 
index stood at zero, the wire being cold. As the temperature of the 
latter rose, the index passed to 24, retreated to 22, then passed on- 
wards steadily to 34, the wire being now white-hot. On _ breaking 
contact with the battery, the index returned regularly to 20, then 
suddenly rose to 27, after which it continued its backward course till 
it finally rested at 2, the wire being again cold. 

2. Wire cold, contact made; index rose from 0 to 25, jerked back to 
23, then rose to 33; wire bright red. 

3. Wire bright red, contact broken; index fell from 33 to 19, jerked 
forward to 25, then fell to 4; wire cold. 

Similar results were uniformly obtained, but the critical instant at 
which the momentary jerk occurred, appeared to vary with the thick- 
ness of the wire. By operating in a darkened room, it was observed 
that, at « certain moment during the cooling of the wire, a sudden 
accession of temperature occurred, so that it glowed once more with @ 
bright-red heat _‘I'his spontaneous reheating of the wire was ascel- 
tained to take place simultaneously with the momentary elongation, 
and was proved to be an increase in thermal as well as in luminous 
radiation. A device for clearly exhibiting this latter phenomenon t 
an audience is described. 

The author does not offer any explanation of the above extraordinary 
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phenomena, but proposes to extend the investigation, and to ascertain 
the behaviour of iron wires of different degrees of purity, and to 
operate with cobalt and nickel wires; also to ascertain the precise 
magnetic condition of the iron at the moment at which the jerk occurs, 
together with its electric resistance and thermo-electric position. He 
alludes to Professor Tait’s experiments in connection with the last 
question, and points out the probability of an association between the 
foregoing facts and the anomalous thermo-electric deportment of iron 
at a high temperature. 
J. W. 


Affinity in Solutions of Ferric Chloride. By A. Miuuer 
(Pogg. Ann. Ergiinzungs-band, vi, 262—275). 


Tue author finds that in a solution of ferric chloride, 100 c.c. of which 
contain ‘02 of an atom of Fe.O;, 10 per cent. of the chloride is converted 
into acetate by the action of acetic acid, while in a solution containing 
twice the amount of ferric chloride, 9 per cent. only is converted into 
acetate. 

In a solution of ferric sulphate of the same strength as the ferric 
chloride just mentioned, 18 per cent. of the iron is converted into 
acetate; it therefore follows that, at medium temperatures in an 
aqueous solution, hydrochloric acid possesses an affinity equal to twice 
that of sulphuric acid. It is only when the tension of hydrochloric 
acid is raised by an increase of temperature that sulphuric acid is able 
to drive it out of combination with its salts. 

The specific intensity of the colour of a ferric chloride solution is 
increased by the addition of acetic acid, about ;);th part of the increase 
caused by the addition of hydrochloric acid. This action depends on 
the concentration of the liquid. This seems to correspond with the 
fact noted above, that acetic acid converts double as much ferric chlo- 
ride into acetate in a dilute as in a strong solution. 

The author repeats his former statements with regard to the influ- 
ence of temperature and time upon the intensity of colour of ferric 
chloride solution (see page 847 of last volume). 

M. M. P. M. 


Action of Water on Lead Pipes. By Butaranp 
(Compt. rend., Ixxvii, 1055—1062). 


No complaint of injury to health from the use of lead conduits for 
drinking water was made till within the last few years, although this 
metal was largely used in ancient and medieval times for the purpose. 
It is estimated, from official sources, that the number of lead pipes 
used for drinking water in Paris is about 39,500. The mean length 
of each is forty meters. The longest time that water remains in the 
pipes is about nine hours. Le Blanc, at the author’s request, made 
experiments in which ingots of lead weighing 25 grams each were im- 
mersed in 250 ¢.c. of water for a longer time than nine hours. With 
distilled water, white crystals of hydrated lead oxide were soon 
deposited. With eleven different kinds of water supplied to Paris and 
R 2 
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the environs no action was exerted on the lead. Even rain water, 
unless it had been collected after prolonged showers, whereby the air 
had been washed, failed to act on lead. A very small amount of salt, 
then, will prevent lead from acting on water. Moreover, the leaden 
mains, upon being taken up, are always found to be perfectly smooth 
and uncorroded. One specimen exhibited was 200 years old. A very 
slight adhering crust of apparently calcium carbonate coats the inte- 
rior, preventing the lead from coming in contact with the water. 
Tinned lead pipes are equally unacted upon, but are expensive, and 
apt to contain obstructions from the fusion of the tin in soldering. 


B. J. G. 


Action of Air and Water upon Lead. By J. Forpos 
(Compt. rend., Ixxvii, 1099—1102). 


THE author considers that the danger of lead poisoning by the use of 
pipes of that metal for conveying drinking water has been very much 
exaggerated. He thinks that the cleansing of wine and medicine 
bottles with lead shot and water to be a more likely source of harm. 
When a bottle containing lead shot and water is shaken, the liquid 
rapidly becomes turbid, aud deposits a white film of lead carbonate on 
the sides of the bottle. Several rinsings fail to remove this film, which 
may contain in an ordinary medicine phial 5 milligrams of lead. White 
and red wine, quinine wine, and vinegar placed in bottles which had 
previously been rinsed several times after shaking up with shot and 
water, were found to have disso!ved some lead. 
B. J. G. 


Action of Water on Lead. By J. Dumas 
(Compt. rend., Ixxvii, 1054). 


Tue author agrees with the views expressed in the last paper as to 
the probable bad effect of cleansing bottles with lead shot; but he 
considers the fear lest potable waters should dissolve lead from pipes 
to be perfectly groundless, sinve the presence of an extremely small 
quantity of certain salts in the water is sufficient, according to his ex- 
periments, to prevent the solution of the metal, sé 
B. J. G. 


Action of Water from the Seine and the Ourcq upon Lead. 
By J. Forpos (Compt. rend., lxxvii, 1186—1188). 


Tue water used in the experiments above described was drawn from 
the Oureq.* The following experiments have since been made:— 
Into a bottle holding 250 ¢.c. were introduced 50 grams of lead 
shot No. 4, and 100 c.c. of distilled water. In a similar bottle were 
placed the same quantity of shot and 100. c.c. of water from the 
Oureg. Agitation was kept up for the same length of time m 
each case. The lead was attacked in both bottles, though most 


* Water from this river was among those tried by Dumas, and found by him to 
have no action on lead.—B. J. G. 
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quickly in the first. With large shot the action was slower. With 
No. 10, or very small shot, it was quicker. With shot which had been 
already employed in a similar experiment, the action takes place 
sooner than with fresh shot. Seine water behaved exactly like water 
from the Oureq. The film formed on the bottles contained lead, lime, 
and carbon dioxide. As arule, the water did not contain lead in solu- 
tion after the film had been formed. The author thinks the calcium 
bicarbonate is decomposed by the heat and electricity developed by 
the striking together of the shot. The carbon dioxide set free com- 
bines with the lead hydrate formed by the oxygen present. The two 
carbonates would be then precipitated. The deposit in leaden water 
pipes, supposed by Belgrand (p. 231) to be simply calcium carbonate, 
has a similar constitution to that of the films above described. 
Although water might pass through pipes after such a deposit had 
become fixed without carrying away lead in solution, yet some of the 
lead carbonate might, at its first formation, be carried away in sus- 


pension. 
B. J. G. 


Action of Water on Lead and other Metals. 
By Ap. Bosierre (Compt. rend., Ixxvii, 1272). 


INsTANCES are given in support of the theory that the action of water 
on metals is greatly accelerated by the presence of air. When a ship’s 
sheeting is corroded, the water-line is the part that suffers most. The 


rapid corrosion of a lead cistern, which came under the author’s notice, 
istraced to the fact that it was repeatedly emptied and then quickly 
refilled from a jet with a heavy fall of water. In another instance the 
interior of a leaden water-pipe was coated with lead carbonate. This 
isattributed to the presence of air in the many chambers formed by 
the numerous bends which the pipe took. 

When water containing magnesium chloride is distilled through 
metallic pipes, its action upon them is greatly intensified by the hydro- 
chloric acid given off. Such a water when distilled with excess of 
lime scarcely attacks the metallic condenser. 

The author’s experiments confirm the theory of Fordos (page 232), 
that the compound resulting from the action of water on lead is very 
often in suspension in the water. 


B. J. G. 


Action of Water on Lead Plates. By H. Marais 
(Compt. rend., Ixxvii, 1529). 


Ir thin plates of lead be immersed in water containing bicarbonates, 
lead carbonate is deposited in three days. If the water in the above 
experiment be saturated with carbon dioxide under pressure, lead in 
dissolved to the extent of ‘012 gram per litre. 

B. J G. 
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Mineralogical Chemistry. 


Artificial Formation of Fluor Spar and Heavy Spar. 
By T. Scnrerer and E. Drecuset (J. pr. Chem., vii, 68). 


WHEN pulverised fluor spar, or amorphous calcium fluoride obtained by 
precipitation, is fused in a platinum crucible with chloride of calcium, 
potassium, or sodium, and the fused mass is left to cool very slowly, 
crystallised calcium fluoride is obtained, which may be separated from 
the soluble salts by boiling with water. It then remains in the form 
of regular octohedral crystals, a few of which are isolated and perfectly 
formed, while the greater number are joined end to end, forming 
rectangular branches. But the cubic form, which is that of natural 
fluor spar, is not obtained in this way, either alone or in combination 
with the octohedron. 

Such forms may, however, be produced by operating in the wet way, 
namely, by heating neutral calcium silicofluoride with solution of 
calcium chloride for several hours to 250° in a sealed glass tube en- 
closed, for safety, within an iron tube. The tube is then found to be 
lined with microscopic crystals of calcium fluoride, having the form of 
octohedrons more or less modified with cubical faces. The reaction by 
which they are formed is :— 


CaSiF, + 2CaCl, + 2H,0 = 3CaF, + SiO, + 4HCI. 


Lastly, calcium fluoride may be obtained in octohedral crystals, with- 
out any cubic modifications, by heating the amorphous fluoride with 
water slightly acidulated with hydrochloric acid, in a sealed tube to 
240° for ten hours. 

Barium sulphate, in spite of the extreme difficulty with which it 
dissolves in water, exhibits a strong tendency to crystallise in the wet 
way, all precipitates consisting of it appearing indeed either to be 
composed of microscopic crystals, or at least to assume the microcrys- 
talline character after a short time. Somewhat larger crystals, some- 
times united in groups, may be obtained by mixing a very dilute solution 
of barium chloride with a slight excess of sulphuric acid, and heating 
the mixture for twelve hours to 245°. 

The frequent simultaneous occurrence of fluor spar and heavy spar 
in mineral veins renders it a matter of interest to imitate such com- 
binations artificially. After several unsuccessful trials, the desired 
result was obtained by the following method. A U-shaped glass tube 
having its middle limb proportionately long and wide, was nearly 
filled with water, and its end loosely stopped with plugs of filter-paper, 
one enclosing a quantity of barium fluoride, the other gypsum. ‘These 
salts were consequently wetted by the water absorbed by the paper, 
and slowly dissolved, the resulting solutions of barium fluoride and 
calcium sulphate sinking through the water in the upright arms of the 
tube, and coming together in the horizontal arm. In the course of 4 
week considerable quantities of crystals were deposited on the walls of 
the tube, all however—in consequence of the interior solubility of the 
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barium fluoride—being situated considerably nearer to the end at which 
that salt was placed. They consisted partly of dendritic groups of small 
crystals, like fir-branches, obliquely joined and pointed, not referrible 
to any monometric form—partly of tabular forms, and among them 
wedge-shaped plates like those which are characteristic of certain 
varieties of heavy spar. All these three forms blended into one 
another, and evidently belonged to the same substance. That this sub- 
stance was barium sulphate appears from the fact that unmistakeable 
crystals of fluor spar were formed at the same time. These latter were 
almost all in well-defined cubes, some implanted on the heavy spar, 
others separate or collected in groups in its neighbourhood. Examina- 
tion with the microscope showed numerous fir-like aggregations of 
wedge-shaped crystals of heavy spar with small cubes of fluor spar. 
Chemical analysis of this crystalline mixture showed also that it con- 
sisted of barium sulphate and calcium fluoride. 

With regard to the various crystalline types of fluor spar, the pre- 
ceding experiments show that slow formation at comparatively low 
temperatures favours the cubic form, whilst quick formation at 
higher temperatures gives rise to octohedrons. 


H. W. 


Crystalline Form of Brookite. By A. Scuraur 
(Jahrbuch fiir Mineralogie, 1873, 754). 


Tus mineral, hitherto regarded as rhombic, appears, from the author’s 
recent investigations, to be monoclinic with rhombic habit. This 
character explains the complete isomorphism of brookite with wolframite, 
and, as in the case of the latter, several types of brookite may be dis- 
tinguished :— 
I. a:b: ¢ = (840269 : 1: 1:0926735. 
Angle of inclined axes = 90° 352’. 
To this type belong crystals from Tavistock and from Chamouni. 
Twins occur, having the axis of combination perpendicular to the 
orthopinacoid. The crystals exhibit numerous faces, the orthopinacoid 
predominating. 
II. a:b:¢ = 084693 : 1: 0°93795. 
Angle of inclined axes = 90° 39' 20”. 
Crystals from Ulster; here also occur twins combined according to the 
preceding law. 
ITI. a:b:¢ = 0°841419 : 1: 0°943441. 
Angle of inclined axes = 90° 6' 30". 


To this type belong most of the forms hitherto described as rhombic. 
Two twin-formations have been recognised; one (from Wales) with 
the axes of rotation perpendicular to 0 Poo, the other (from Russia) 
with the axis of rotation perpendicular to OP. 

Schrauf distinguishes sixteen forms of brookite, most of them ex- 
hibiting a great number of faces, and likewise refers arkansite and 
eumannite to brookite. 


H. W. 
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Minerals found in the Neighbourhood of Waltsch in Bohemia, 
By Boricxy (Jahrbuch fiir Mineralogie, 1873, 162). 


1. Hyalite, Arragonite, and Apatite—The neighbourhood of Waltsch 
has long been known as a locality of fine hyalites (iv, 204) and of 
fibrous and cauliform arragonite ; more recently apatite has been found 
associated with these minerals. 

The apatite and hyalite occur most frequently in druses, the apatite 
forming the lowest layer; then follow hyalite and apatite alternately; 
and the uppermost layers are formed of hemispherical and botryoidal 
concretions, consisting of apatite and scales of hyalite, or of an intimate 
mixture of the two minerals having an opalescent aspect. Hyalite 
also occurs in the basalt of Waltsch in scaly-tibrous forms which are 
pseudomorphs after apatite, and in radial groups of needles which are 
pseudomorphs after arragonite. 

2. Comptonite, Phillipsite, and Chabasite.—These minerals are found 
in drusy cavities of the leucite-nephelin basalt to the south-west of 
Waltsch. The comptonite occurs in small, nearly colourless crystals, 
exhibiting the usual combination, «Px. cP. oP, with a very obtuse 
macrodome of 177° 35’. It forms thin, yellowish- and greyish-white 
druses, covered here and there with a very soft, thin, botryoidal crust 
of stilpnosiderite mostly converted into limonite, on which are im- 
planted small isolated crystals of phillipsite. These latter form 
intersecting twins, with coincident principal axes, of the combination 
co Poo. wPoo.P. Some of the drusy cavities of the basalt are lined 
with very small crystals of chabasite, mostly intersecting twins 
of R. In the midst of them was found a single crystal of phillipsite 
covered with very small crystals of chabasite. The order of succession 
is therefore: comptonite, phillipsite, chabasite. 

8. Osteolite—The solid basalts of Waltsch also contain plates of 
osteolite, several inches thick, which can be split into parallel layers. 
The substance of these plates, which is white or yellowish, has an 
earthy fracture and a specific gravity of 2°821, consists essentially of 
basic calcium phosphate mixed with a little calcium carbonate, and is 
doubtless a product of the decomposition of the apatite contained in 
the basalt. 

4. Phosphates of the Basaltic Tufa.—This tufa is very rich in calcium 
phosphate, which occurs, mixed with carbonate, partly in greyisb-, 
greenish-, or yellowish-white, porous, fine-grained, earthy masses, tra- 
versing the tufa in beds and veins from a few inches to more than 4 
foot in thickness, partly in detached compact nodules of flesh-red, 
reddish-white, or yellowish-white colour, smooth on the surface, unc- 
tuous to the touch on the fractured surface, adhering to the tongue, 
and giving a strong reaction of phosphoric acid. Hardness of the 
nodules = 2—3. Specific gravity of the flesh-red fragments = 2°7497, 
of the reddish-white = 2:990. Analysis gave: a for the light-coloured, 
b for the flesh-red fragments :— 
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Insol. Loss by Undetermined 
P.0;. CaO. MgO. Al,O; Fe,03. residue. ignition. matter. 


.-- 84°09 52°13 1:28 0°54 0°83 4°64 654 = 100 
. 2949 43°70 — 3°90 9°74. 766 =—551 = 100 
H. W. 


Analysis of a Mineral from Orawicza. 
By J. V. Janovsky (Deut. Chem. Ges. Ber., vi, 1454—58). 


Tae mineral was covered with a crust of vesuvianite ; after removing 
this, it appeared to be a green olivine-like substance, infusible before 


the blowpipe flame. 
Sp. gr. = 2°997. The mineral contains in 100 parts— 


Loss by 
SiO. Al.O3.  Fe,03. FeO. CaO. MgO. _ ignition. 
32°39 1853 125 361 38765 669 0°51 = 100°63 


The oxygen proportion is 6: 3:5, which leads to the formula 
RSiO; + R;Si,O,, according to which the mineral must be regarded as 
composed of a trisilicate and a two-fifths silicate. It is, therefore, a 


gehlenite. 
The thin crust of vesuvianite had the following composition :— 


SiOz. Al,O3. Fe,03. FeO. CaO. MgO. K,0. H,O. 
36°31 23°36 2°99 0°51 2532 S519 335 2:12 = 99-15 


The oxygen proportion is 2: 1: 1, leading to the formula— 
R,ReSi0. = #Si;0. + 3(R,Si0,) 


Rammelsberg’s general formula for vesuvianite is H.R,R,Si;; the 
formula which may be deduced for this specimen is H.R,#,Si,. 

On the outside of the gehlenite is an amorphous granite-coloured 
crust, which analysis shows to be an aluminium silicate containing 
calcium and magnesium carbonates. Eliminating the lime and mag- 
nesia, the formula of this substance is as follows :— 


the p'Si0n + 10Aq. 


M. M. P. M. 


Analysis of a Greenland Mineral. By J. V. Janovsxy 
(Deut. Chem. Ges. Ber., vi, 1453—54). 


Taz mineral is a triclinic felspar; it is colourless, but mingled with 
small green needles. The powdered mineral is with difficulty attacked 
by sulphuric or hydrochloric acid. Before the blowpipe it melts only 
at the edges. Sp. gr. = 2°638. 

The analysis is as follows :— 
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Oxygen. 

— 30°74 
Alumina 5 11°32 12°51 
Iron oxide } 1:176 
Calcium oxide. .... . 2°186 
Magnesium oxide .. , 0°272 3-79 
Potassium oxide.... ; 0684 7 ° “" 
Sodium oxide . 0648 
Loss by ignition .... 


From the relative proportion of oxygen 7 : 3: 1, the author concludes 


that the mineral is a labradorite. 
The proportion of potassium to sodium is 2:1; in labradorite this 


proportion is generally 1 : 1. 
M. M. P. M 


Some Minerals from the Bismuth Lode of Meymac. 
By Ab. Carnor (Bull. Soc. Chim. [2], xx, 487). 


THE author, a mining engineer, enumerates several interesting minerals 
occurring in the new bismuth lode situated near Meymac, Department 
of the Corréze. 

Native bismuth and bismuth sulphide, the latter having a fibrous 
texture and blue-black colour. 

Bismuth oxide or hydrocarbonate, resulting from the alteration of the 
sulphide and preserving the same fibrous structure. 

Antimonial bismuth, mispickel, lead carbonate and sulphate. 

Lead molybdate in small tabular crystals, and wolfram containing a 
large quantity of tantalic acid. Calciwm tungstate in lamellar masses ; 
also hydrated tungstic acid containing variable proportions of the 
calcium salt, the latter having suffered decomposition by the vitriolic 
solutions resulting from the alteration of pyrites. 

The results of analyses of the above minerals will be shortly com- 
municated. 

J. W. 


Study of the Carboniferous Deposits of the Basin of the 
Donetz, and of Toula (Russia). By A. Scueuruer-KestNer 
and Cu. MrunteR DoLurus (Compt. rend., lxxvii, 1885—1387). 


Tue carboniferous deposits of Russia in the neighbourhood of the 
Donetz basin are very extensive, and have been recently explored. 
They are of exceptional purity, leaving on combustion only 2 or 3 
per cent. of ash. 

In estimating the heat of combustion of these and of other specimens 
of coal, the authors remark that the numbers obtained are generally 
higher than those obtained according to the law of Dulong; while 
lignites invariably give numbers inferior to the results of calculation. 
They append the experimental figures calculated on the pure combus- 
tible material. 


8 
it 
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Oxygen and 
Carbon. Hydrogen. nitrogen. 
1. Grouchesski anthracite .... 96°66 1°35 1°99 
2. Mioncki coal ........+. 91°45 4°5 4°05 
3. Galoubosski coal......... . 82°67 5°07 12°26 
4, Toula lignite ......+...-. 73°72 6-09 20°19 
| 
Calculated by Calculated 
Heat Crude — od summing the heat | according to the 

of combustion. | material. . of combination law 

= meatal. of the elements. of Dulong. 
1 ..| 7855 8259 8277 8190 
Qiesecececeeere| 8546 8695 8946 8773 
Serer tT ee 7505 8021 8434 7904, 
bi cvds eseenees | 5794 7687 8063 7191 


These experiments show that it is impossible to calculate the value 
of combustible from a mere knowledge of its elementary composition. 
A comparison between Ronchamp (France) and Mioucki coal proves 
that while their percentage composition is nearly identical, the differ- 
ence in their calorific power is 450 heat-units, or 5 per cent. The 
explanation appears to reside in the difference of their proximate com- 
position. 


J. W. 


Observations on the Structure of Meteoric Iron. 
By J. Lawrence Situ (Compt. rend., Ixxvii, 1193). 


A mass of meteoric iron which was found beneath the surface of the 
ground, and from its appearance had doubtless remained embedded for 
a long time, gave the following percentage composition :— 


Fe. Ni. Co. P. Cu. 
87°02 12:29 0°65 0°02 trace = 99°98 


Its weight was 4 kilograms; specific gravity, 7°821. A polished 
surface treated with nitric acid or bromine-water, gave no indication of 
the Widmanstittian figures, which are so characteristic of meteoric 
iron. In explanation of this latter circumstance, the author states 
that when in meteorites the percentage of nickel is large, the above- 
mentioned figures are very frequently absent, and in confirmation, 
enumerates several specimens, averaging from 15 to 60 per cent. of 
nickel, in which these circumstances obtain. It is not, however, 
asserted that such is universally the case. It is well known that in 
the solidification and crystallisation of iron containing foreign matter, 
there is a tendency to eliminate, more or less completely, the foreign 
constituents towards the exterior of the crystals, so that in those cases 
in which the substance becomes an agglomeration of crysials, it is 
chiefly between the faces of the latter that the foreign constituents are 
found, mixed of course, and often combined, with the predominating 
material. The graphite eliminated from cast-iron is a case in point. 
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Applying this reasoning to the case of meteoric iron, the author shows, 
in the first place, that phosphorus (or sulphur) is almost invariably 
present; that subsequently, during the cooling of the mass, there has 
been a tendency to eliminate the phosphorus to the boundaries of the 
crystals in the manner above mentioned ; that the homogeneity of the 
mass being thus destroyed, its different parts become differently sensible 
to the action of chemical reagents, and that, in this manner, the mottling 
of the surface along the lines of crystallisation is produced, which is 
known by the name of the Widmanstiittian figures. Several remark- 
able instances of this elimination of sulphur and phosphorus have been 
observed. The author possesses a specimen in which an oval cavity of 
about 2°5 c.m. diameter exists. The interior of this cavity is filled with 
troilite (iron sulphide), to within a millimeter or so of the surface ; and 
between the exterior surface of the troilite and that of the interior of 
the cavity, is a thin layer of schreibersite (Ni,Fe,P), containing scarcely 
a trace of sulphur. In other places, also, layers of the same phosphide, 
of greater or less thickness, are found ; under these circumstances, the 
general substance of the iron contains scarcely a vestige of sulphur or 
phosphorus. The author likewise states that in two instances he has 
found solid ferrous chloride in the interior of a meteorite, and that he 
has no doubt but that the chloride existed as an original constituent of 


the meteorite. 
J. W. 


The Eruptive Rocks of Styria. By R. v. Drascue (Jahrbuch 


fiir Mineralogie, 1873, 768—772). 


The Quartziferous Andesites of Transylvania and Hungary. 
By C. Dor.ter (Ibid., 772—774). 


The Gneiss and Granite of the Alps. By B. Srupa (Ibid, 
774). 


Organic Chemistry. 


Isomeric Iodobromethylenes. By LacermMark 
(Deut. Chem. Ges. Ber., vi, 1211). 


Rezovt obtained, by the action of hydriodic acid on bromethylene, two 
products, according to the conditions of the experiment. The one 
boils at 142°, the other at 162°. The author was simultaneously en- 
gaged upon the same subject, and has discovered a third isomeride. 
He obtained it by passing ethylene through a mixture of bromine and 
iodine in equivalent proportions. It is a colourless compound, which 
melts at 25° and boils at 150°, undergoing partial decomposition. 
Mixed with an alcoholic solution of sodium acetate, it gave iodacetin, 
C.H,I.0.C.H;0. ; 
These three compounds probably do not exhaust all the possible 
isomerides, as the author, by the action of hydrobromic acid on 
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iodethylene, has obtained a compound which differs essentially from 
the foregoing. 
W. A. T. 


? 


Action of Caustic Potash on Isoamyl Iodide. By FLawirzky 
(Deut. Chem. Ges. Ber., vi, 1254). 


Tue amylene thus formed boils at 25°, and yields an iodide, chloride, 
acetate, and alcohol boiling at the same temperature as the corre- 
sponding derivatives of common amylene. 

C. S. 


wevst ww Ww wa we OON™S 


Derivatives of Glycerin. By E. Brackesuscu 
(Deut. Chem. Ges. Ber., vi, 1289—1291). 


WueN tribromhydrin (obtained from allyl iodide) is distilled with 
silver nitrite, a distillate is obtained consisting of two layers, the upper 
one being a thin mobile liquid, and the lower one a yellowish heavy oil. 
This latter is trinitroglyceryl,* and yields, when treated with alcoholic 
potash, the tripotassium salt as a white powder. When the nitro- 
compound is reduced with iron and acetic acid, and the product dis- 
tilled with soda, glyceryltriamine passes over as an oily liquid, possess- 
ing a disagreeable odour, and dissolving in a large quantity of water. 
Its hydrochloride forms white crystalline crusts, and yields with 
platinic chloride a precipitate consisting of octahedrons. 


, C. S. 


a a a eee )h2O (Dm 
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Oxidation-products of Dichlorhydrin. By W. Marxownixorr | 
(Deut. Chem. Ges. Ber., 1210). | 


Ir the ordinary dichlorhydrin consists of a mixture of two isomeric 
compounds, the study of the oxidation-products of the dichlorhydrins 
boiling at different temperatures must throw some light upon the 
subject. The dichlorhydrin which is produced from epichlorhydrin 
by hydrochloric acid, and boils at 172°—174°, was first operated upon. 
Oxidised with chromic acid it gives an isomeric dichloracetone which 
crystallises in rhombic tables melting at 43°. It combines with acid 
sulphite of sodium. The compound C;H,Cl,0 — SO;NaH.3H,0 is soluble 
in water, and crystallises in long four-sided prisms. 

The author then describes the pure dichlorhydrin, which is an oily 
liquid of sp. gr. 1:383 at 19°, and of which 1 vol. will dissolve in 
9 vols. of water at 19°. It boils at 171°—171°5°. 

Crude dichlorhydrin yields two products which boil at 170°—180 
and 180°—190°, but by oxidation it gives only the crystalline dichlor- 
acetone. In the author’s opinion, Hubner and Miiller probably ope- 
rated upon’an impure product. 


ww. a3, 


* Note by the Abstractor.—The proper name of this compound would be trinitro- 
hydrin, or trinitropropane. 
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Oxidation of Chlorobromhydrin by Chromic Acid. 
By A. TEGARTEN (Deut. Chem. Ges. Ber., vi, 1212). 


Tue product is chlorobromacetone, CH,.Br—CO—CH,Cl, melting at 
34°—35'5°. It is crystallisable, easily soluble in ether and alcohol, 


slightly in water, and combines with acid sulphite of sodium. 
W. A. T. 


Dichloro-propionic Ether from Glyceric Acid. 
By WeriGo and WERNER (Ann. Chem. Pharm., clxx, 163). 


Gtyceric acid was treated with phosphorus pentachloride in the pro- 
portions required for the following reaction :— 


C;H,O; + 3PCl; => 3POCI, + 38HCl + C;,H;0CI,. 


The resulting chloranhydride, freed from phosphorus oxychloride by 
distillation at 125° for an hour, was decomposed by alcohol, the pro- 
duct heated on the water-bath, washed with water, and dried under 
the air-pump. On distillation it began to boil at 180°, and chiefly 
distilled at between 180° and 190°, a thick viscid fluid being left. The 
distillate was repeatedly distilled until it left no residue at 190°, and then 
constituted 60-70 per cent. of the total first product, and nearly 55 
per cent. of the glyceric acid used. 

This product is dichloropropionie ether, C;H;Cl,O0(OC.H;) ; when 
treated with baryta-water it gives rise to barium monochloroacrylate, 
C;H.C10(0.ba'), which forms a double salt with barium chloride, 
C;H,Cl0(O.ba') + ba'Cl + H,0. 

Barium monochloracrylate treated with the exact amount of sulphuric 
acid required to decompose it, yields monochloracrylic acid, melting 
at 65° (uncorrected), and exhibiting the properties of Wichelhaus’s 
8-chloropropionic acid. With silver oxide it yields silver chloride and 
the silver salt of carbacetoxylic acid, C;H;AgQO,, metallic silver being 
set free; thus— 

C;H;ClO, + 2Ag.0 = 2Ag + AgCl + C,;H;AgQ,. 


The authors were unable to find any portion boiling at 150°—160° 
of the original distillate, agreeing in properties with the (-chloro- 
propionic acid of Wichelhaus. The portion of distillate obtained 
between these limits gave barium chloracrylate on treatment with 


baryta water. 
The double salt of barium chloride and chloracrylate described 


above may be really the (basic) salt of a body related to chlorolactic 
acid. ‘This body, represented by the formula— 


C;H;ClO, + HCl + H,O = C;H,Cl,0,, 
yields, by abstraction of the elements cf HCl, chlorolactic acid— 
C;H;ClO, + H.O = C;H;C10,, 
and by abstraction of the elements of H,O, dichloropropionic acid— 
C;H;,ClO, + HCl = C,H,Cl,0,; 


When both are removed, chloracrylic acid, C;H;C102, results. 
C. R. A. W 


SP os Sw 5 
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Dichloroglycide. 
By A. Cuats (Ann. Chem. Pharm., clxx, 125). 


DICHLORHYDRIN was prepared from glycerin and sulphur chloride, 
and converted into trichlorhydrin by phosphorus pentachloride. It 
boiled regularly at 158°. On treating it with excess of caustic potash 
on a salt-bath, a vigorous reaction ensued, and the whole distilled 
without further application of heat. The greater part of the oily distil- 
late went over between 94° and 95°, and had the sp. gr. 1°21. On 
analysis it gave numbers agreeing with the formula C;H,Cl.. 

When this substance was treated with an alcoholic solution of pure 
potassium cyanide, and the product with caustic potash, the expected 
conversion of dicyanoglycide into a bibasic acid— 


C,H,(CN), + 4H,0 = C;H,(CO.0H). + 2NH; 


did not take place. Instead of this, a monocyanide, C,;H,Cl.CN, ap- 
peared to be formed, which, by the action of the caustic potash, was 
converted into oxycrotonic acid (monobasic )— 


OH 


CH.CLON + 3H.0 = C,H, { 


and simultaneously the elements of hydrocyanic acid were added on 
to the dicyanoglycide, forming a tricyanide, which when heated with 
potash, yielded a tribasic acid, viz., tricarballylic acid— 


C;H;(CN); + 6H,O = C;H;(CO.OH); + 3NH3. 


Itwas impossible to isolate these cyanides, as the mixture of them 
decomposed on heating; the acids thence derived are non-volatile, and 
readily soluble in ether and alcohol; the former gives a soluble amor- 
phous lead salt, the latter an insoluble lead salt, whereby the two may 
be separated. The barium and silver salts of the first acid were 
analysed ; also the tribasic silver salt of the second acid, C,H;Ag;O,; 
the bibasic barium salt, C;H,BaO,; the bibasic potassium salt, CsH.K,O,; 
and the monobasic potassium salt, C;H;KO,. 

This tribasic acid appeared to be identical with Simpson’s tricar- 
ballylic acid. It gave a well-crystallised ammonia salt, and formed a 
flocculent precipitate with ferric salts, becoming gelatinous on boiling. 

To the compounds above mentioned the author attributes the follow- 
ing formulee :— 


Dichloroglycide. Monocyanide thence derived. 
CH, CH, CH, 
| | | 
CCl CCl or C.CN 


| | | 
CH,Cl CH,.CN CH,CI. 
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Oxycrotonic acid. Tricarballylic acid. 


CH, 

| CH,.CO.0H 

C.0OH and | 

| CH.CO.0H 

CH, | 
CH,.CO.OH. 


CO.OH. 
C. R. A. W. 


Formation of Trimethyl Carbinol (a Correction), 
By E. Linnemann (Ann. Chem. Pharm., clxx, 211). 


In reply to Butlerow, the author remarks that, in his paper on the for. 
mation of trimethyl carbinol by the action of silver oxide and acetic 
acid on isobutyl iodide, he laid no claim to having effected the com- 
plete transformation of isobutyl alcohol into its isomeride. 

In his experiments the proportion of trimethyl carbinol formed was 
as 3 to 1 of isobutyl alcohol, whilst in those of Butlerow the propor- 


tion was only 1°6 to 1. 
W. A. T. 


Action of Potassium Manganate on Invert Sugar. 
By N. Boroputin (Deut. Chem. Ges. Ber., vi, 1207). 


Tue author finds that formic acid is the principal product of the 
action of potassium manganate on inverted sugar, and that it is accom- 
panied with carbonic anhydride, oxalic acid, and a small quantity of 


empyreumatic products. 
W. A. T. 


The Sugar contained in Vine Leaves. By A. Perit 
(Compt. rend., Ixxvii, 944). 


Vine leaves contain, beside inverted sugar, a considerable quantity of 
a non-reducing sugar. This latter was shown to be sucrose, by the 
methods ordinarily adopted for the examination of saccharine liquids. 
In one experiment, 1 kilogram of leaves gave, sucrose, 9°20 grams; 
glucose, 26°55 grams. In a second experiment, which was conducted 
more rapidly, to avoid the conversion of the cane-sugar into grape- 
sugar, 1: kilogram gave— 
II. Vine leaves. Leaves of Peach-tree. 
grams. ’ 


Sucrose .......... 15°80 Sucrose 
SD itacenenas 17°49 Glucose 


The sugar of the grape consists wholly of inverted sugar, without 
any admixture of cane-sugar. 
J. W. 


the 
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The Rotatory Power of Mannite. By L. Vicnon 
(Compt. rend., Ixxvii, 1191). 


Up to the present time mannite has been classed among substances 
inactive to polarised light, notwithstanding the fact that all its deri- 
vatives exert arotatory action. The author has succeeded in establish- 
ing the activity of mannite by adding to the solution boric acid or 
borax, previous to the examination with a polarised ray. This latter 
salt is known to possess the singular property of augmenting the rota- 
tory power of some substances, such as tartaric and malic acids, and in 
the present instance it increases the activity of the mannite to such an 
extent, that a dextro-rotatory action can be clearly perceived. 

The author has assured himself that the boric acid or borax is not 
combined with the mannite; their action is special, and consists solely 
in augmenting a rotatory power, which, in the case of mannite, is other- 
wise so feeble as to escape observation. 

In a note appended to the communication, Pasteur states that 
M. Bichat has arrived at the same result as the author, by examining 
the rotatory action of mannite in a tube 4 meters long. 


J. W. 


Compounds of Starch with Potash and Soda. By B. To.Liens 
(Deut. Chem. Ges. Ber., vi, 1590). 


Tur jelly resulting from the treatment of starch with alkalis, was pre- 
cipitated by alcohol and ether, and washed. The precipitate gave 
numbers indicating a compound of 1 atom of potassium or sodium with 
4or 5 molecules of starch, whence a starch formula containing 24 or 


30 carbon symbols is indicated. 
C. R. A. W. 


Chlorobromacetone. By A. THEEGARTEN 
(Deut. Chem. Ges. Ber., vi, 1276 —1277). 


Tas compound was obtained by uniting epichlorhydrin with fuming 
hydrobromic acid, and submitting the product to fractional distillation. 
On cooling the portion boiling between 176°—183° to 0°, crystals sepa- 
= out, which were pressed between paper, and recrystallised from 
ether. 

Chlorobromacetone forms well-defined crystals, possessing a most 
pungent odour, melting at 34°—35'5°, and solidifying again at 24°. 
It boils at 177°—180°, and dissolves sparingly in water, freely in 
alcohol and ether. With acid sodium sulphite it forms a compound 
crystallising in glistening scales. Its constitution appears to be 


CH,.Br—CO—CH,CI. 
C. 8. 


Constitution of Pinacolin. By A. BurLerow 
(Deut. Chem. Ges. Ber., vi, 1224). 


THE pinalic acid which Friedel obtained by oxidising pinacolin, is 
identical with trimethylacetic acid. Pinacolin appears therefore to be 
VOL. XXVII. s 
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a ketone (CH;);C -CO—CH;, which on oxidation is decomposed ina 
manner analogous to the oxidation of ketones containing aromatic and 
fatty radicals. Probably all ketones containing tertiary radicals are 
oxidised in a similar way. 

C. §. 


On Barium Ethylate and the Formation of Propionic Acid 
from Carbon Monoxide. By M. Berruetor (J. pr. Chem. [2], 
viii, 22—27). 

TuE alkalis absorb carbon monoxide, producing a formate. By replacing 

the water of the alkaline solutions with alcohols, fatty acids ought to be 

formed. This reaction does really take place, but by far the greater part 
of the carbon monoxide is converted into a formate. This cannot be due 
to the presence of water in the alcohol, because the monoxide is much 
more rapidly absorbed by an alcoholic than by an aqueous solution, and 
even when sodium ethylate obtained from absolute alcohol was used, 
almost all the carbon monoxide was converted into sodium formate. To 
decide definitively whether the presence of water had anything to do with 
the production of a formate, a solution of barium ethylate in alcohol was 
used. This solution absolutely excludes the presence of water, because 
the least trace produces at once a precipitate of barium hydrate. 
Barium ethylate is prepared by adding anhydrous baryta to commercial 
absolute alcohol, and leaving it to stand over night. The liquid, which 
does not contain any baryta, is then filtered under a bell-jar, and again 
left in contact with baryta for some hours. The yellow solution thus 
obtained is at once precipitated by adding the least trace of water. On 
distilling this liquid, perfectly absolute alcohol passes over, and barium 
alcoholate separates out. This compound is much more soluble in cold 
than in hot alcohol, and is obtained pure by decanting the hot liquid, and 
drying the residue in the retort at 100°, in a’current of pure hydrogen. 

This compound has the composition, C,H;BaO (Ba = 68°5). Its alcoholic 

solution slowly absorbs carbon monoxide at the common temperature, 

but not at 100°, on account of its being almost insoluble in hot alcohol. 

The compound thus formed cannot be barium formate, which is insol- 

uble in absolute alcohol, and its analysis is beset with difficulties, 

because the solution never contains more than 3 per cent. of it, and 
consequently always an excess of barium ethylate. Moreover, it is 
destroyed by the smallest quantity of water. To analyse it, the solution 
was evaporated in a weighed retort in a current of hydrogen, the resi- 
due weighed, and water added, which decomposed the product into 
alcohol and barium formate. After the alcohol was distilled off, the 
amount of free baryta was determined with standard sulphuric acid, 
the solution filtered and evaporated, and the residue of barium formate 
weighed. Tocheck the result, it was again weighed as barium sulphate. 

These analyses led to the formula, C;H;BaO ; this compound is there- 

fore an isomeride of barium propionate, and may be called barium 

ethylformate. At the same time a trace of barium propionate is formed, 
which separates out on passing the carbon monoxide into the alcoholic 
solution. The isomerism of the salts of these two acids is explained 


by the tullowing formulee :— 
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Sodium propionate...... { — 
Sodium ethylformate.... { C2H..N “a 
C. S$. 


Remarks on Berthelot’s Paper. By H. Kouiss 
(J. pr. Chem. [2], viii, 27—29). 


Kose does not understand Berthelot’s explanation of the isomerism 
of these two compounds. It is easy to understand that, by the action 
of carbon monoxide on barium ethylate, the barium salt of propionic 
acid is formed, but this acid is ethyl-formic acid, or formic acid in 
which one atom of hydrogen is replaced by ethyl. To explain the for- 
mation and properties of the isomeric compound, we must assume that 
the carbon monoxide combines with one atom of hydrogen, and the 
radical formyl then replaces one atom of hydrogen in ethyl, and forms 
barium formylethylate, C.H,(COH)OBa. An ethyl-formic acid which 
c. 8 


is not propionic acid is not imaginable. 


Trimethacetic Acid. By A. BurLerow 
(Ann. Chem. Pharm., clxx, 151). 


TxE method of preparing this acid formerly described, yields only a 
very small amount ; the author has made various attempts to obtain a 
better mode of preparation, with only comparative success. Several 
attempts, based on Linnemann’s observation that isobutyl iodide is 
transformable into tertiary butyl! compounds, yielded only small quan- 
tities of trimethacetic acid, together with more or less ordinary vale- 
ranic acid. 

The transformation of tertiary butyl iodide into the corresponding 
cyanide is not easy, owing to the great tendency to the formation of 
isobutylene and resinous products; the double mercury and potassium 
cyanide, HeCy2.2KCy, answers better than other metallic cyanides, 
some of which yield no tertiary buty] cyanide at all; 110 grams of the 
powdered dry double salt and 75 of talc-powder are mixed with 100 
of iodide; in a few hours the reaction commences. Isobutylene is 
evolved in greater quantity as the temperature is higher and the action 
quicker ; the best result is obtained when the whole is cooled below 
+ 5° throughout the whole duration of the operation (which then 
lasts 2—3 days), about 35 grams of volatile product being produced. 
Water is then added, and the whole distilled in a paraffin-bath ; potash 
is added to the distillate, and the oily portion separated and dried over 
calcium chloride. It boils between 90° and 170° or higher, there being 
atendency towards constancy at about 105° and 165°; the product 
accumulated in the first fraction, 90°—120°, is mainly tertiary butyl 
cyanide, which is a crystalline body melting at 15°—16°, and boiling 
at 105°—106°. The portion boiling above 160° is apparently tertiary 
butyl-formamide, as it yields much tertiary butylamine on treatment 
with strong alcoholic potash ; like formamides in general (Hofmann), 
it yields the nitril on treatment’ with strong hydrochloric acid, and 

s 2 
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thereby an additional quantity of trimethacetic acid may be obtained. 
Three parts of distillate above 160° give one of this acid, after treatment 
in sealed tubes at 100° with strong hydrochloric acid, dilution with water, 
solution of the oily portion in strong potash, evaporation to dryness, 
and treatment with sulphuric acid. The nitril may also be obtained 
by the action of phosphoric anhydride, whereby dehydration is brought 
about. 

To prepare trimethacetic acid, the oily mixture boiling between 
90° and 170°, referred to above, is mixed with its own bulk of strong 
hydrochloric acid, and heated for several hours to 100°, with occasional 
shaking ; the tertiary cyanide is thus converted into the corresponding 
acid ; a little gas is evolved on opening the tube, and some crystals of 
sal-ammoniac and tertiary butylamine hydrochloride are formed on 
cooling. Water is then added, the oily layer separated and treated with 
caustic potash or soda; the undissolved part is separated ; and the fluid 
evaporated to dryness. Alcohol dissolves the trimethacetate, and leaves 
behind a little chloride. The alcoholic solution is evaporated to dry- 
ness; the residue decomposed with sulphuric acid diluted with twice 
its weight of water; and the layer of acid is dried, first over anhy- 
drous sodium sulphate, then over phosphoric anhydride. 100 grams of 
tertiary butyl iodide thus treated yields about 14 of pure acid, or about 
+ of the calculated quantity. 

The author believes that the crystalline acid obtained by Friedel and 
Silva by the oxidation of pinacol alcohol (prepared by the addition of 
hydrogen to pinacolin), is identical with trimethacetic acid; in solu- 
bility and in the nature of their salts the two acids agree ; their melting. 
points do not differ more than is explicable by the presence of traces of 
moisture in Friedel and Silva’s product (34°—35° and 26° respectively). 
The formation of this acid may be thus explained :— 


C(CH,)..0H C(CH;)s 
0 
((CH,);.0H ; CO.CH, 


= Pinacoline. 


C(CHs)s 


The Caproic Acid Contained in Crude Fermentation Butyric 
Acid. By A. Liesen (Ann. Chem. Pharm., clxx, 89—94). 


As it seemed probable, from the researches of Grillone on this caproi¢ 
acid, that it was identical with the normal caproic acid synthetically 
prepared, the properties of the former were again carefully studied by 
the author. In order to obtain it, commercial fermentation butyri¢ 
acid was fractionally distilled, and the portion boiling about 180°, re 
peatedly washed with six times its volume of water to remove butyt 
acid, and then again submitted to fractional distillation ; a small quantity 
of acids richer in carbon and having higher boiling-points, were thus 
separated, and the purified acid then boiled at 205°, under a pressure of 
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746 millimeters, normal caproic acid boiling at 204-5°—205° under738°5. 
The specific gravity taken at 0°, 20°, and 40°, differed by only *001 from 
that of the normal acid at the same temperatures ; this small difference 
the author attributes to the presence of a trace of some impurity. The 
boiling points and specific gravity of the ethylic ethers of the two acids 
(C,H;C;H:02) were also identical. The author thinks, therefore, that 
notwithstanding some slight differences in the barium salts of the two 
acids, they are identical. 
C. E. G. 


Salts of Fermentation Caproic Acid. By F. Korrat 
(Ann. Chem. Pharm., clxx, 95—99). 


Tue salts were prepared from the acid separated from commercial fer- 
mentation butyric acid in the manner described by Lieben. 

Calciwm caproate, Ca(CgH,O2)2 + HO, obtained by neutralising the 
acid with calcium hydrate and evaporating in vacuo, crystallises in 
minute plates: 100 parts of water at 19°5° dissolve 2°75 of anhydrous 
caproate. 

Barium caproate, Ba(C;H102)2 + 3H,O, prepared in a similar manner, 
crystallises in very small needles; 100 parts of water at 23° dissolve 
11:53 of the anhydrous salt. 

Strontium caproate, Sr(CgsHy,O2)2 + 3H,0, crystallises in plates, and 
100 of water at 24° dissolve 8°89 of the anhydrous compound. 

Cadmium caproate, Cd(C.H,O2)2 + 2H,O, was prepared by treating 
the acid with cadmium hydrate and water until neutralised; 100 of 
water dissolve 0°96 of the anhydrous salt at 23°5°. 

Tine caproate, Zn(CgH,O2)2 + H,O, obtained by a process similar to 
that employed for the cadmium compound, does not crystallise well ; 
100 parts of water at 24°5° dissolve 1-03 of the anhydrous zinc salt. 

C. E. G. 


Ethylene Lactic Acid (Paralactic Acid). By J. WisLiceNnus 
(Deut. Chem. Ges.:Ber., vi, 1395). 


Owinc to the non-crystalline character of the salts of this acid, it can 
only be obtained approximately pure with great loss and difficulty. 
The products freed, as far as possible, from ethylidene-lactic acid, are 
treated with an insufficient quantity of absolute alcohol, whereby only 
ethylene-lactate of zinc is dissolved; fractional precipitation of the 
aleoholic solution by ether may also be employed. 

The zine salt much resembles those from animal fluids and the syn- 
thetical product from ethylene-cyanhydrin; the natural product is 
optically active, whilst the artificial is inactive. The acid obtained was 
free from hydracrylic acid, as it formed no glycerin-iodopropionie acid 
by the actioni of hydriodic acid ; its sodium salt melted at 143° and not 
at 160°; its zinc-calcium salt was not difficultly soluble. 

Chromic acid formed carbon dioxide, oxalic acid, and a little of an 
acid resembling malonic; no formic acid was produced, whilst hydra- 
crylic acid forms this substance in quantity. 


©. R. A. W. 
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Acid Produced by Boiling Sugar with Dilute Sulphuric 
Acid. By Tottens and Grore (Deut. Chem. Ges. Ber., vi, 
1390). 

Arter being freed from sulphuric acid, the evaporated liquid resulting 

from this action yields, on shaking with ether, a syrupy acid which 

gives a well-crystallised zinc-salt containing C;H,O3)2Zn ?, 7.e., a kind 
of dehydrogenized valeryl-lactic acid. The calcium and silver salts 
are also highly crystalline. 

C. R. A. W. 


On a New Chromic Oxalate and its Optical Properties. 
By Watrer Noe Harrtey (Proc. Roy. Soc., xxi, 499). 


TuE author, in preparing and examining chromium compounds, was for- 
tunate in obtaining a new series of chromic oxalates, the most inte- 
resting of which is remarkable alike in its chemical constitution, its 
fine crystalline character, and its optical properties. It has the formula 
. 
Ka" 3C.0,.4H,O0, and must therefore be called potassio-calcio- 
Cr ’ P 
chromic oxalate. 
Preparation.—a. By mixing the blue potassio-chromic oxalate with 
calcium chloride : the solutions should be dilute and warm. The saltis 


deposited in crystals : 


— \ 30,0, + CaCl = moe} 30,0, + 2KCL 


b. By boiling a solution of red potassio-chromic oxalate with freshly 
precipitated calcium oxalate, a solution is formed which deposits the 
new salt, according to the following equation :— 


Gr $2.04 + Ca"C.0, = 8O%., | 30,0, 


The former method is preferable. 

Solubility—1 part ‘of the salt dissolved in about 22 of water at 16°, 
and in 5 parts at 100° C. 

The salt loses 1 molecule of water in a dry atmosphere, changing 
from a greenish black to a greenish violet tint; at 100°, it is de 
hydrated and becomes violet. The solution, of a greenish-purple 
colour becomes more decidedly green when boiled, and resumes its 
original colour on cooling. A little calcium oxalate generally sepa- 
rates out during recrystallisation. The salt is exceedingly stable, and 
crystallises with the greatest ease from hot or cold, acid or neutral 
solutions, and can be precipitated in the crystalline state. It is almost 
insoluble in strong hydrochloric acid. 

The following are the properties of the crystals :—When deposited 
slowly they are formed in clusters, the individual crystals being never 
more than =}, of an inch in thickness and} aninch long. They possess 
a greenish-black lustre, and apparently consist of prisms with a rect- 
angular base; they reflect white light. From hot solutions much 


hly 
the 
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smaller crystals deposit; their colour is olive-green in daylight, and 
beetroot-red by gaslight. Under like circumstances the powdered 
substance is of the same colour. Minute crystals, examined in daylight 
by the microscope, are of a pale green tint; fragments of large crystals 
coarsely powdered appear of almost all tints, rich green and blue pre- 
vailing. \Larger crystals, deposited by spontaneous evaporation of a 
cold solution, appear of two colours, chiefly a beautiful blue and rich 
green, with sometimes a tinge of deep red. 

A crystal was mounted in such a manner that it could be rotated on 
its principal crystallinic axis while under microscopic examination. In 
each revolution of a crystal there were two periods of blue, two of 
green, and two of opacity with a tinge of red. When a crystal so 
small as to be quite transparent in any position was examined in this 
manner, it was seen that purely red light was transmitted through its 
edges. It is thus rendered very evident that the play of colour is due 
to pleochroism, or the property which, by virtue of double refraction, 
some minerals possess of transmitting light of different tints through 
their different crystalline axes. 

The two axes of thin crystals give spectra which do not differ from 
each other materially, nor from the solution of this salt in particular, 
nor from chromium salts generally. 

When thick crystalline crusts formed by the slow evaporation of 
considerable quantities of the solution were examined, the red tint, 
seen when looking at the diagonal to the base of the prism, consisted of 
me red luminous band only between 0 and 2 on Sorby’s scale. The 
green rays passing through a short axis consisted of the red band 0—2, 
anlone green band between 5 and 6°5, the blue rays passing at right 
angles to the former being situated between 6°5 and 9. Very frequently 
the blue rays were associated with the red band 0Q—2. If these spectra 
be combined, the absorption-spectrum common to the solution and to 
thin crystals is produced. 

Examined with a Nicol’s prism and with similar crystals used as 
analysers, it was found that this substance is a powerful polariser. 
There is a marked difference when the blue and the green rays are 
examined with a Nicol’s prism, the former being much more completely 
polarized than the latter, so that in rotating the Nicol there is an alter- 
nation of brilliant blue and perfect darkness—if the crystal be thin, of 
blue and reddish green. If, however, a crystal transmitting green rays 
of equal brilliancy be examined, the light is not cut off, but only 
obscured. In like manner, if both analyser and polariser consist of 
these crystals, when in a position at right angles to each other, the 
effect of course is the same as that produced by a Nicol’s prism, viz., 
only green rays are transmitted. The green ray is more strongly re- 
fracted, and at the same time more absorbed than the blue, in accord- 
ance with Rabinet’s law (Pogg. Ann., xli, 116). This was made 
evident from their apparent change of colour when white light was 
admitted to them at different angles. These observations account for 
the facts already noticed—namely that minute crystals appear green 
even under the microscope, and also that the powder is green. 

Taking haphazard a number of crystals, or fragments of crystals, 


lying in all directions over each other, it is easy to see that no blue 
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rays can be transmitted ; for where two crystals cross, the light trans. 
mitted is green. The green rays being more absorbed (that is to say, 
travelling with less facility) than the blue, it is possible to have a 
blue crystal so thin as to transmit white light through one axis, while 
green rays would pass at right angles through the other ; under these 
circumstances the crystals would appear green. The red colour seen by 
gaslight is of course due to the suppression of the green and blue by the 
yellow illumination. 

This substance strikingly exemplifies the fact that pleochroism results 
from the polarisation of light traversing a doubly-refracting coloured 
medium. 

From the microscopic examination of many similar new compounds, 
it was found that the efficiency in displaying pleochroism was inversely 
as the molecular weight of the compounds, because the property 
depends upon the amount of colour the chromium gives to the crystals, 

This chromium compound is a remarkably delicate test for the purity 
of white light, showing as it does a red tint by gas-light, red and blue 
by the lime-light, while by the light of magnesium wire or the sun it 
displays red, blue, and green. So sensitive, indeed, is this substance 
that its true colour cannot be seen on an ordinary November morning 
in London, some crystals appearing blue, others of a colour varying 
between neutral grey, lilac, and red tints, according to the yellowness 
of the atmosphere. 

The author concludes that this is certainly the most remarkable 
example of pleochroism at present known. 

W. N. 


Contributions to the Knowledge of Citric Acid. No. II 
By H. Kammerer (Ann. Chem. Pharm., clxx, 176—190). 


Alkali Salts —All attempts to obtain the mixed citrates K,NaC,H;0; 
and KNa,C,H;O, failed, mixtures of potassium and sodium citrates 
when concentrated, always depositing crystals of the trisodic salt, 
while the tripotassic salt remained in solution. 

Bariwm Salts—By: double decomposition between dilute solutions 
of trisodium citrate and barium acetate, a crystalline precipitate is 
slowly formed, having the composition Ba;(C,H;0;)25H,0. Citric 
acid added to barium acetate gives an amorphous precipitate of 
Ba,(C.H;0;),.7H,O. The same compound in a crystalline form 18 
produced by digesting any of the barium salts with aqueous am- 
monia on the water-bath. 

Strontium Salt, Sr3(CsH;0;)2.5H,0. 

Caleiwm Salt.—Freshly precipitated calcium citrate is apparently 
amorphous, but by solution in acetic acid and evaporation of the 
solution, or by prolonged heating with water, it yields well-formed 
microscopic needles, Ca,(C;H;0;)24H,O. It may be recrystallised 
from ammonia without change. 

By mixing together dilute solutions of calcium acetate and sodium 
citrate, a precipitate is slowly deposited, consisting of tricalcic citrate 
with 7H,0. 
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Magnesium Citrate is obtained in crystalline crusts containing 14H,O 
by mixing magnesium acetate and citric acid, and adding alcohol. 

Solutions of sodium citrate and magnesium acetate mixed together 
and evaporated, give an acid solution and a tenacious mass which is 
very soluble in water and has an alkaline reaction. This solution 
heated in a closed vessel deposits a crystalline compound containing— 


MgnH.(C;H,0;)..13H.O = 4Me.(C,H,0;)4 + Mg;H.(C,;H,0;)2 + 13H,0. 


The trimagnesic citrate crystallises from ammonia with 9H,0. The 
filtrate further concentrated gives the following salt :— 


MgsH,(C;H,0;);.3H,0. 


Basic zinc salts of similar constitution exist. 

Cadmium Salts—The trimetallic cadmium citrate treated with 
ammonia gives the basic salt Cly)H,(C;H,O;);.18H.O and 27H,0. 

Tron Salts—A ferrous citrate, FeH,C;H,O;.H.O, is obtained by boil- 
ing metallic iron with citric acid. It forms minute rhombic tables. 

Copper Salts—A compound containing Cu;H.(CsH,O;)3.15H,0 has 
been obtained. It decomposes spontaneously, even in the dry state. 

Lead Salts.—The compound Pb;(C;H;0;),.3H.O is obtained by add- 
ing sodium citrate to lead acetate, and digesting the precipitate with 
water or acetic acid. This salt, heated with ammonia, is converted 
intoan amorphous salt, Pb.(C;H,O;).2H,O. An unsuccessful attempt 
was made to prepare a tetrethylic citrate from this compound by means 
of ethyl iodide. 

Rochleder has stated that citric acid is partly converted into an 


ismeride by treatment with sodium amalgam in a solution slightly 
acidified with sulphuric acid. The author has repeated these experi- 


ments, but has not been able to produce this compound. 
ww. &. & 


Note on Barium Citraconate. By H. KAmMerer 
(Ann. Chem. Pharm., clxx, 191). 


Wuen neutral ammonium citraconate and barium acetate are mixed 
together in the cold, an amorphous precipitate is thrown down which 
becomes crystalline by prolonged heating. The same salt is obtained 
by heating an aqueous solution of citraconic acid with barium acetate. 
The crystalline variety of the salt is quite insoluble in water, and has 
the formula 2BaC;H,O,.5H,0. 

ww. BX 


New Synthesis of Glycocine. By A. Emmertine 
(Deut. Chem. Ges. Ber., vi, 1351—1354). 


Wuen cyanogen is passed through a saturated boiling aqueous solution 
of hydriodic acid, a reaction takes place which may be thus repre- 
sented— 


ON CH.NH, 
| + 5HI + 2H,0 = | + NHI + I, 
CN COOH 
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After passing the gas for some hours, the hydriodic acid is evapo. 
rated, and the residue treated with lead hydrate until all the ammo. 
nium iodide is decomposed, the lead being subsequently removed from 
the clear liquid by sulphuretted hydrogen. The solution of glycocine, 
after evaporation and re-solution to remove sulphuretted hydrogen, dis. 
solves copper hydrate, forming the characteristic copper compound of 
glycocine, which may be obtained by concentration in bright blue 
needles. A small quantity of an uncrystallisable substance is formed 
in this reaction at the same time as the glycocine, and remains dissolved 
in the mother-liquors of the copper-glycocine compound. 

This reaction affords another explanation of the action of hydriodic 
acid on uric acid, which, as Strecker found, produces glycocine, and 
which he attributed to the uric acid containing a glycocine residue. 
The author, however, considers it to be due to its containing a cyanogen 


molecule. 
C. E. G. 


Amido-derivatives of Hydroxylamine. By W. Lossen 
(Deut. Chem. Ges. Ber., vi, 1392). 


DIBENZHYDROXAMIC acid is represented by the formula C;H;0.NH.O 
(C;H;O), and not by C;H;O.N(C;H;0).OH. By the action of baryta- 
water it splits up into benzoic acid and benzhydroxamic acid. The 
potassium salt, however, reacts differently with water, forming a 


member of a new class of compounds termed by the author car- 
bamidols ; thus— 


Potassium Phenyl 
dibenzhydroxamate. carbamidol. 


3N(C;H;0),0K + 2H.,O = N;C,,H,,O + 2CO,; + 3C,H;0.K ; 


a little dibenzhydroxamic acid is set free by the carbon dioxide thus 
generated, and remains unaltered. 

Chloranisyl acts on hydroxylamine, forming anis- and dianis- 
hydroxamic acids, which greatly resemble the corresponding benzoy! 
compounds. By the action of chloranisyl on benzhydroxamic acid 
benzoyl-anisyl-hydroaylamine, N(C;H;O)(CsH,O.)HO, is formed. A 
similarly constituted body is also formed when chlorobenzoyl acts on 
anishydroxamic acid. Now, if dibenz- and dianis-hydroxamic acids 
are respectively represented by the formule C;H;O.N(C;H;0).0OH and 
C.H;0..N(C,H;O,).OH, these two products should be identical ; 
whereas if these acids are represented by the formule C;H;0.NH.0 
(C;H;O) and C.H,0,.NH.O(C;H;O,) they should be isomeric. In 
point of fact the two bodies are isomeric and not identical, the former 
splitting up, on treatment with baryta-water, into anisic and _benz- 
hydroxamic acids, and its potassium salt, when similarly treated with 
water, forming anisic acid, carbon dioxide, and phenyl carbamidol, 
whereas the second product yields with baryta-water benzoic and 
anishydroxamic acids, and its potassium salt decomposed by water 
forms benzoic acid, carbon dioxide, and aniscarbamidol, NyCx2H2;01. 

It hence results that the dibenzhydroxamates are indicated by the 
formula C;H;O.NM.O(C;H;0), i.e., the metal is directly united with the 
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nitrogen. The formule of benzhydroxamic acid and its analogues are 
undecided. Of the two formule C;H;0.NH.OH and H.NH.O(C;H,0), 
the former seems the more probable, so that the benzhydroxamates are 
probably represented by the formula C,H;O.NH.OM. 

Phenyl carbamidol on analysis gives numbers agreeing with the 
formula N;C;.H1;O, but it is probably N;C,.H,O. It is slightly 
soluble in cold alcohol, readily in hot alcohol, and insoluble in water. 
It crystallises in shining prisms, melts at above 200°, sublimes and 
distils partly unaltered. It combines with alkalis, not with acids. 
Heated for several hours with strong hydrochloric acid at 180° it 
undergoes the reaction— 


N;CjpH,,0 + H,0 — CoO, a 3NC,H;, 


aniline and carbon dioxide being formed. Alcoholic potash at 180° 
also forms aniline. Indirectly, therefore, benzoic acid can be converted 
into aniline by means of hydroxylamine, and substituted benzoic acids 
from substituted anilines. 

In the same way aniscarbamidol forms carbon dioxide and amid- 
anisol, the latter being partially broken up by a further action into 
methyl chloride and amidophenol. 

C. R. A. W. 


Pelargonamide. 
By ScuHatreJerr (Deut. Chem. Ges. Ber., vi, 1252). 


PeLERGONIC acid, obtained by oxidising oil of rue, was converted into 
the amide by heating the ethyl-ether with aqueous ammonia to 120°— 
130°. Pelargonamide forms thin rectangular plates melting at 92°— 
93°. It is tolerably soluble in hot water and alcohol. 

C. S. 


Fulminic Acid. 
By C. WurstER (Deut. Chem. Ges. Ber., vi, 1396). 


Toe author doubts the accuracy of the formula CH,(NO,)—CN 
(nitroacetonitril) usually applied to this body, as nitroethane is a mono- 
basic compound, whereas the nitrils are neutral, whence the bibasic 
character of fulminic acid appears unaccounted for. The formula 
CH(NO.)—C—NH appears to him more probable, so that silver ful- 
minate would be AgC(NO,.)—C—NAg. No fresh experimental 
evidence is adduced. 
C. R. A. W. 


Iso-uric Acid. 
By E. MutpeEr (Deut. Chem. Ges. Ber., vi, 1233—1237). 


Wuen 1 part of cyanamide is boiled with 2 parts of alloxantin and a 
little water, a heavy powder resembling uric acid separates out. Like 
the latter, it has a faint acid reaction, and its solution in potash gives 
a black precipitate with silver nitrate. On dissolving it in potash and 
adding hydrochloric acid, a gelatinous precipitate is formed, differing 
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from uric acid by not becoming crystalline on addition of an excess of 
acid and heating. The constitution of iso-uric acid is either— 


NH—CO 
\CH—N=C—NH, 


C. §. 


vd 
> or CO 
\yH— co” 


Uramido-Acids. By H. Huprerr 
(Deut. Chem. Ges. Ber., vi, 1278—1280). 


In the urine of dogs fed with sarcosine, Schultzen found the compound 
C,H;N20;, which must be considered as methyl-hydantoic acid (methyl. 
CH,.N(CH;)CO.NH, 
uramidacetic acid) | ; 
CO.0H 
The author tried to obtain this compound by fusing sarcosine with 
urea; but instead of the acid, its anhydride or methylhydantoin 
CH:.N(CH3). 
Poo was produced. 
CO.NH 


Hlasiwetz and Habermann have shown that all albuminoids can be 
resolved by a simple reaction into leucine, tyrosine, aspartic acid, and 
glutamic acid, and Schultzen believes that the urea is formed in the 
animal body not directly from albuminoids, but from amido-acids. 
Now Hofmeister has found, in the author’s laboratory, that the pep- 
tone which is formed by digesting fibrin with pancreatin is nothing 
but a mixture of leucine, tyrosine, and, at least, two new bodies, which 
are not albuminoids. Of these substances, tyrosine only gives Millon’s 
reaction and the so-called biuret-reaction, while the two new com- 
pounds give the xanthoproteic acid reaction, but each in a modified 
form. The whole mixture therefore shows the general reaction of an 
albuminoid, and for this reason the peptones have hitherto been con- 
sidered to be modified albuminoids. 

The author points further out that taurocarbamic acid, being an 
uramido-acid, cannot have the constitution CH,(NH,)CH(SO;H)CO 
(NH,), as Salkowski believes, but that it must be CH.(SO;H)CH:. 
NH.CO.NH2. Salkowski has also come to the same conclusion, and 
proposes to call this compound wramidisethionic acid (Deut. Chem. Ges. 


Ber., vi, 1312). 


Cholic Acid. By H. Tapprriner 
(Deut. Chem. Ges. Ber., vi, 1285—1285). 


To prepare ethyl cholate, an alcoholic solution of the acid is saturated 
with hydrochloric acid, and after standing for 3—4 hours, diluted with 
water. A milky liquid is obtained, and a yellowish viscid mass 1s pre- 
cipitated, which, on the addition of sodium carbonate, is converted into 
hard crystalline lumps, while the liquid deposits needles. The ether 1s 
purified by dissolving it in alcohol, precipitating with water, and 
repeating this operation if necessary. It forms long, snow-white 
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needles, which begin to soften at 140°, and become quite liquid at 
152°. 

Besides this compound, another amorphous yellow body is always 
formed, the quantity of which increases by the prolonged action of the 
hydrochloric acid. This substance does not contain chlorine, and is 
converted into cholic acid by acting with sodium-amalgam on its 
alcoholic solution. 

When cholic acid is oxidised with potassium chromate and sulphuric 
acid, it yields acetic acid, a fatty acid consisting either of palmitic acid 
or stearic acid, or a mixture of the two, and an acid which is sparingly 
soluble in water, and crystallises from alcohol in neeales, melting only 
above 250° with decomposition. — 


Cholic Acid and Protein Compounds. By F. Baumstarx 
(Deut. Chem. Ges. Ber., vi, 1877—1379). 


Tur author endeavoured to ascertain what was the nucleus of cholic 
acid by distilling a cholate with excess of alkali: he obtained a semi- 
fluid oil which was submitted to fractional distillation, but without 
any definite result. The fractions appeared to be oxidised sub- 
stances, and all exhibited the Pettenkofer reaction with sugar and 
sulphuric acid. 

C. E. G. 


Orthoxylene from the Liquid Bromotoluene formed by the 
Action of Bromine on Toluene. By P. Jannascu and 
H. Hiisner (Ann. Chem. Pharm., elxx, 117—I23). 


As the two other known modifications of bromotoluene give, by oxida- 
tion parabromobenzoic acid and metabromobenzoic acid respectively, 
the liquid bromotoluene produced by the action of bromine on toluene 
may be regarded as belonging to the ortho-series, and as having the 
two hydrogen-atoms in the benzene nucleus which have been replaced 
by bromine and methylclose to one another. 

Carefully prepared liquid bromotoluene boiling at 179°—180°, di- 
luted with an equal volume of pure benzene, was treated with methyl 
lodide and sodium in the usual manner: C,H,Br.CH; + CH,I + 2Na 
= 0,H,(CH;), + NaBr + Nal, the operation requiring two days before 
it was terminated. The benzene was then distilled off at 100°, and the 
residue submitted to fractional distillation. It contained no toluene, 
but consisted principally of impure orthoxylene boiling at 141°—143°, 
and not solidifying at —22°. As it was evidently not pure orthoxylene, 
it was considered useless to analyse it. The authors believe it to he 
contaminated with paraxylene. The hydrocarbon was therefore sub- 
mitted to the oxidising action of boiling nitric acid diluted with twice 
its volume of water for three days, the solid acid thus produced 
being distilled in a current of steam, converted into the sodium salt, and 
precipitated from its solution by hydrochloric acid. In order to purify 
it from nitro-acids, it was treated with tin and hydrochloric acid, dis- 
solved in soda-solution, reprecipitated by hydrochloric acid, and 
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converted into the calcium salt. By repeated crystallisations, the 
less soluble calcium paratoluate was obtained in the pure state, whilst 
the calcium orthotoluate remained in solution. By carefully conducted 
crystallisations the latter salt was also separated in the pure state. Cal. 
cium orthotoluate, (C>Hy.CH;.COO).Ca + 2H,0, crystallises in tufts of 
needles or in radiating prisms. The pure acid melts at 104°—105°, 
whether crystallised from an aqueous solution, or from dilute alcohol. 

The impure orthoxylene treated with fuming nitric acid, gave 
liquid nitro-compounds. A hydrocarbon of much higher boiling point 
than xylene is formed at the same time, apparently a ditolyl or a 
mixture of ortho- and para-ditolyl. The author also notices that the 
crystalline bromotoluene is not attacked by sodiam amalgam and 
water, and although hydriodic acid at 150° acts on it, the bromine 
does not appear to be simply replaced by hydrogen, giving rise to 
toluene, but the latter, at the moment of its formation, takes up 
hydrogen, forming a hydrocarbon of lower boiling point. 

C. E. G. 


Hexhydroisoxylene. By F. Wrepewn 
(Deut. Chem. Ges. Ber., vi, 1379—1382). 


Tus hydrocarbon was prepared from pure isoxylene by heating it with 
10 volumes of hydriodic acid and some red phosphorus for 24 hours to 
180° (Deut. Chem. Ges. Ber., v, 608). The oily product, washed with 
dilute solution of sodium hydrate and with water, was dried over 
calcium chloride and treated with sodium at 150°: the yield was 80 
per cent. of the isoxylene. The analysis of the hydrocarbon corre- 
sponded with the formula, CsH,,. Vapour-density 3°75; theory 3°87; 
spec. grav. 0°777 at 0°. The hydrocarbon obtained by treating 
camphoric acid with hydriodic acid (12 times its weight) in a similar 
manner, had the same composition as that prepared from isoxylene, 
the yield being 50 per cent. of the acid employed. Its specific gravity 
at 0°, however, was 0°784, and the author believes it to be a mixture of 
isomeric hydrocarbons; it was free from the hydrocarbon, CsH, 
which Berthelot obtained by the action of a large excess of hydriodic 
acid on the acid (60 times its weight). 

The author formerly suggested (Deut. Chem. Ges. Ber., v, 765) that 
camphoric acid might be tetrahydroisoxylene-bicarbonic acid, but this 
is incompatible with the above-mentioned result. As copper cam- 
phorate, by dry distillation, gives a hydrocarbon, CsH,,, boiling at 105°, 
and camphoric acid by treatment with hydrochloric acid yields a mixture 
of isomeric hydrocarbons, C,Hy;, boiling at 119°, of which one-half is 
tetrahydroisoxylene, it would seem that the ordinary camphoric acid 
corresponds with the hydrocarbon, C,H,;, boiling at 105°, whilst tetra- 
hydroisoxylene corresponds with one of the inactive acids, probably 
mesocamphoric acid. 

C. E. G. 
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On a Hydrocarbon obtained from the least volatile portions 
of Coal-tar. By P. Rasenacx (Deut. Chem. Ges. Ber., vi, 1401), 


Tuts new body much resembles chrysene, but is less soluble, and is 
dificultly transformable into a quinone. By heating it with acetic 
and chromic acids, a product is formed which dissolves in sulphuric 
acid with a violet-red colour, becoming indigo-blue on long boiling. 
Chrysene does the same, whence it is possible that the new hydro- 
carbon stands to chrysene in the same relation as paranthracene to 
anthracene. Viewed through a cobalt glass in sunlight, this body 
appears rose-red, whereas chrysene has a greenish colour, and anthra- 
cene and naphthalene a bluish tint under these circumstances. 


C. R. A. W. 


Researches on Calamus Oil. By A. Kursatow 
(Deut. Chem. Ges. Ber., vi, 1210). 


Wun this oil is submitted to fractional distillation, the boiling point 
rises from 140° to 280°. The fraction passing over at 170°, when 
carefully redistilled, gave a considerable quantity of product boiling at 
158°—159°. The formula, CjoHjs, represents the composition of this 
hydrocarbon. It has a turpentine-like odour, is transparent, soluble in 
alcohol and ether, and at 0° has a specific gravity 0°8793. It com- 
bes with hydrochloric acid, forming a crystalline mass which melts 
at about 65°. 

By rectifying the oils of higher boiling point, a bluish liquid was 
obtained which boiled at 250°—255°; but after treatment with sodium, 
the colour disappeared, and the hydrocarbon boiled at 255°—258°. 
Ithas the formula, C,oH,., but does not combine with dry hydrochloric 


acid, 
W. A. T. 


Action of Chloroform on Potassium Phenate, 
By J. Guaruscut (Gazzetta chimica italiana, iii, 401). 


Wuen an alcoholic solution of phenol, mixed with caustic potash, is 
evaporated to dryness, and chloroform is poured upon the residue while 
still hot, a splendid red-purple colour is immediately produced. The 
potash should not be in excess, and the temperature not very high. 
This reaction is capable of detecting 01 mgm. of phenol. 

The coloration is probably due to the formation of rosolic acid, which 
1s, in fact, known to be produced by the action of iodoform, formic acid, 
&c., on potassium phenate. 

The action of potassium phenate on chloroform does not give rise to 
any compound analogous to the triethylic formate, or orthoformic ether, 
which Kay obtained by treating chloroform with sodium ethylate. 

Bm. W. 


Iodophenols. By LoBaNnorr 
(Deut. Chem. Ges. Ber., vi, 1251). 


TuE iodophenols prepared by Koerner’s reaction are conveniently sepa- 
rated by distilling the product with steam. The liquid meta-iodo- 
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phenol passes over first, then the solid ortho-iodophenol, and at last 
some tri-iodophenol ,the greater part of which, however, is left behind 
and can be extracted from the residue with dilute alcohol. Besides 
the two mono-iodophenols which Koerner observed, the third is also 
formed in this reaction, and is partly found in the solution from which 
the crude product has been precipitated, and partly in the aqueous dis. 
tillate and in the alcoholic mother-liquor of tri-iodophenol. It is readily 
soluble in water, and crystallises from alcohol in large, six-sided plates, 
from ether in needles, and from carbon sulphide in short thick prisms, 
melting at 89°. By acting on it with chlorine or nitric acid, no iodine 
is separated out. 

Ortho-iodophenol melts at 64°—66°, and dissolves sparingly in water, 
freely in alcohol and ether, and crystallises in glistening, flat needles, 
Chlorine does not liberate iodine, but nitric acid does. 

The liquid iodophenol does not solidify at — 23°, and is readily 
decomposed by chlorine and by nitric acid. 

C. §S. 


Orthodichlorazophenol. By R. Scumitrand P. G. Bannewirz 
(J. pr. Chem. [2], viii, 1—10). 


AZOPHENOLS are not formed, either by acting with alcoholic potash on 
the nitrophenols, or by oxidising the amidophenols with potassium 
permanganate. A dichlorazophenol is, however, produced by the action 
of bleaching powder on ortho-amidophenol hydrochloride. To prepare 
it, 3 grams of the hydrochloride are dissolved in 150 grams of water, 


and a rather concentrated solution of bleaching powder is added from 
a burette. First, white crystalline flakes separate, which, on shaking, 
disappear again, and the solution assumes a deep violet colour; after 
adding more bleaching powder, the azo-compound does not re-dissolve, 
but the liquid becomes paler and suddenly turns yellow. This reaction 
goes on with such precision, that it may be used for the quantiiative 
analysis of bleaching powder :— 


om C.H,(OH)CIN 


20H | Ni + 4Cl, = | + 6HCI. 
C,H,(OH)CIN 


Dichlorazophenol is purified by washing with water and drying over 
sulphuric acid, or by distilling it with steam; in the latter case, how- 
ever, a portion is converted into a black resin. The pure compound is 
sparingly soluble in cold water, and freely in boiling water ; from 
alcohol, ether, benzene, or acetic acid, it crystallises in tufts of yellow 
needles. It is very volatile, and has a very persistent odour, resembling 
that of quinone, and, like the latter, it stains the skin and other organit 
substances brown. It melts at 86°, and deflagrates a little above ths 
temperature. When treated with tin or zinc and hydrochloric acid, it 
does not yield a hydroazocompound, but is reconverted into ortho- 
amidophenol. By the action of sulphur dioxide or acid sodium 
sulphite in presence of water, it yields ortho-amidophenolsulphome 


acid :— 
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(;H,Cl(OH)N NH 
|| + 480, + 6H,0 = 0,H,(OH) { so. + HCl + 2H,S80,. 


C.H,Cl(OH)N 


The same acid was obtained by dissolving ortho-amidophenol in 
fuming sulphuric acid. It forms tufts of long, white needles, which 
dissolve sparingly in cold water, but very freely in ammonia; it is so 
weak an acid, that it is precipitated by sulphur dioxide from the ammo- 
niacal solution. The violet compound which is obtained, as inter- 
mediate product, by oxidising the amidophenol, as well as by the reduc- 
tion of the dichlorazophenol, could not be obtained in a pure state. 

Metranitrophenol is not converted into an azo-compound by the 
action of bleaching powder. Bromine and orthoamidophenol yield 
dibromazophenol, which has not yet been examined. 

When the ethyl ether of ortho-nitrophenol is treated with alcoholic 
potash, it is converted into the azo-compound, while the ether of meta- 


nitrophenol yields a basic oil. 
C. S. 


Formation of Azobenzene. By P. ALEXEJEW 
(Deut. Chem. Ges. Ber., vi, 1209). 


By the action of sodium amalgam on nitrostyrol (melting-point, 56°— 
57°), the author obtained a deep red solution and a precipitate. The 
red solution probably contained azostyrol. The alcoholic solution of 
uitrostyrol gave, by heating with zinc and caustic soda, a red solution, 


which was decolorised by further heating. The research was not 
caried further for want of material. 
W. A. T. 


Action of Amides on Phenols. By Icitio Guargscui 
(Gazzetta chimica italiana, iii, 398—401). 


It has long been known that compound ethers tréated with ammonia, 
yield an amide and an alcohol, e.g. :— 


C,HO;0.0.C,;H; + NH; = C,H;.OH + NH..C-;H;0. 


Phenyl benzoate. Phenol. Benzamide. 


The author’s experiments show that when amides and phenols are 
heated together, the inverse reaction takes place, giving rise to 
ammonia and a compound ether. 

Benzamide (prepared by heating ammonium sulphocyanate with 
benzoic acid and boiling, after several crystallisations, at 125°, not at 
115°, as generally stated) was heated with phenol in the proportion of 
14 grams of benzamide tu 18 of phenol, in an apparatus with reversed 
condenser, as long as ammonia coutinued to escape; and the product 
was washed, first with hot water, to remove unaltered benzamide, 
then with dilute potash, to remove excess of phenol, and then again 
with water. On adding cold water, the liquid solidified to a crystalline 
mass, which, after several recrystallisations from absolute alcohol, and 
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decoloration with animal charcoal, exhibited the composition of pure 
phenyl benzoate, C;H;0.0C,H;. 

This ether crystallises by spontaneous evaporation from a mixture of 
alcohol and anhydrous ether, in splendid large rhomboidal prisms, more 
ps , centimeters long, and boils under ordinary pressure at 314° 

corr.). 

As secondary products in the preceding reaction, there were obtained 
smal] quantities of benzonitril and benzoic acid. 

Acetamide (15 grams) and phenol (24 grams) boiled together in like 
manner, yield phenyl acetate, C,H;0.0C;H;, as a liquid boiling at 
190°—194°. 

Benzamide and methyl salicylate might be expected to yield, by simi- 
lar treatment, the methyl benzoyl-salicylate discovered by Gerhardt; 
but instead of this, a complicated reaction takes place, yielding, amongst 
other products, phenyl benzoate, and a nitrogenised crystalline sub- 
stance, melting at 254°—256°, insoluble in water, very slightly soluble 
in alcohol and ether, soluble in chloroform. 

H. W. 


Action of Ferric Chloride on the Isomeric Naphthols.. 
By Dianin (Deut. Chem. Ges. Ber., vi, 1252). 


On adding a solution of ferric chloride to an aqueous solution of one 
of the naphthols, ferrous chloride is formed, the solution assumes a 
rose-colour, and after a short time a solid body separates out. The 
reaction takes place according to the equation— 


20,.H,O0 << H.0 = CH4Or. 


The compound from a-naphthol forms small silvery, rhombic plates, 
melting at 300°. It yields with ferric chloride a red colour, and with 
nitric acid a violet precipitate. 

B-naphthol yields a compound crystallising from alcohol in broad 
four-sided, pointed prisms, melting at 218°. It gives with ferric chlo- 
ride a greenish colour, which on heating becomes red and brown ; nitric 
acid colours it dark-green. On passing its vapour, mixed with air, 
‘through hot tubes, a yellow body, probably a naphthoquinone, 1s 
formed. 

The two isomerides are insoluble in water, sparingly soluble in 
benzene and chloroform, freely in alcohol and ether. They also 
dissolve in alkalis, forming unstable salts. When treated with tin or 
zinc and hydrochloric acid, they are not changed, while on distillation 
they again yield the naphthols. as 


Decomposition of Benzoin by Heat. By N. Zinin 
(Deut. Chem. Ges. Ber., vi, 1207). 


Tue author has observed that benzoin does not boil without decompos!- 
tion; when melted it becomes yellow, and smells of benzoyl hydride. 
After three distillations a mixture was obtained consisting principally 
of benzoyl hydride, benzile, deoxybenzoin, and water. The same pro- 
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ducts were formed by passing the vapour of benzoin through a tube 
heated to low redness. 
w. A. F. 


On Quinones. By R. Firtie (Deut. Chem. Ges. Ber., vi, 1399). 


MesiTYLENE is usually admitted to have a 1: 3: 5 formula; by treating 
diamido-mesitylene hydrochloride with feeble oxidizing agents, e¢.g., 
ferric chloride or very dilute chromic acid, mesitylene-quinone may be 
obtained as a crystalline body, volatile with aqueous vapour, melting 
at. 101°—-102°, and readily soluble in alcohol and ether, but only 
sparingly soluble in water. Alkaline solutions change the yellow 
colour of the quinone solutions to a stable violet-red tint, which is 
discharged again by acids; this material is a more delicate test for 
alkalis than litmus, turmeric, &c., the calcium carbonate of spring 
water readily affecting it; by shaking an ethereal solution of the 
quinone with an aqueous alkaline fluid, the latter acquires the violet 
tint, the ether being decolorised. 

Toluene and benzene quinones behave similarly, but are not equally 
delicate tests of alkalinity. 

Sulphurous acid only partially reduces the quinone; the hydroqui- 
none has not been obtained, but the quinhydrone forms dark-brown 
long needles having a metallic lustre, and melting at 142°—143°. 

Mesitylene-quinone cannot well be a 1 : 2 derivative (ortho) ; on the 
other hand this position is probable for other quinones which are 
amalogous to the organic peroxides in some respects, giving rise, for 
example, to the conversion of sulphurous into sulphuric acid (Graebe). 


C. R. A. W. 


Note by the Abstractor.—There does not seem to be any reason why 
1:3 and 1 : 4 quinones should not exist. Admitting that the organic 
peroxide group — O—O-— is present in a quinone, the following 
formule are just as probable as the 1 : 2 formule :— 


Ketones from Aromatic Hydrocarbons and Acid Chlorides. 
By S. Grucarevic and V. Merz (Deut. Chem. Ges. Ber., vi, 
1238—1246). 


To obtain ketones by this reaction, the hydrocarbons and chlorides are 
heated with a little zinc. Ifa large quantity of the metal is employed, 
the reaction becomes very violent, and the yield is but small. 
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Benzoyl chloride and naphthalene yield the two isomeric naphthyl- 
phenyl ketones. When pure benzoyl chloride, either pure or containing 
a little benzoic acid or phosphorus chloride, is heated with naphtha- 
lene without adding zinc, no reaction takes place; but if both benzoic 
acid and phosphorus chloride are present, a considerable quantity of 
a-naphthylphenyl ketone is produced. 

a-Naphthoyl chloride, naphthalene, and zine yield a-dinaphthyl 
ketone, while by using B-naphthoyl chloride, two isomeric ketones are 
formed ; one which is present in larger quantity forms needles melting 
at 1255", and the other crystallises in small plates melting at 164:5° 
—165°. 

When benzene is heated with benzoyl chloride and zinc to 180°— 
200°, a slow reaction sets in, and only a small quantity of diphenyl 
ketone is produced ; toluene yields under the ‘same conditions a little 
paratolyl-phenyl ketone, while camphor-cymene gives a tolerably good 
yield of cymyl-phenyl ketone. 

By heating one molecule of phenol with a little less than two mole- 
cules of benzoyl chloride, until the evolution of hydrochloric ceases, 
and then adding zine, a new evolution begins, lasting for some hours. 
The dark viscid product contains the benzoic ether of a benzoyl- 
phenol, C;H;.CO.C;H;.0C,;H;0, crystallising from boiling alcohol in 
small glistening white plates, and from ether in larger plates melting 
at 112°5°, and having neither smell nor taste. On heating it with 
alcoholic potash to 100°, it is decomposed and benzoic acid is formed. 
The mother-liquor of the crystals contains an oily isomeride. 

C. $. 


Decomposition of Ketones by Soda-lime. By S. Grucarevic 
and V. Merz (Deut. Chem. Ges. Ber., vi, 1246—1249). 


WHEN a- or 8-naphthyl-phenyl ketone is heated with an excess of 
soda-lime to 350°, it is slowly decomposed into naphthalene and benzoic 
acid. a-dinaphthyl ketone yields naphthalene and the two isomeric 
naphthoic acids, and contains therefore «- and 8-naphthyl. This is 
further shown by the fact that this ketone is also produced by heating 
mercury-dinaphthyl with 8-naphthoyl chloride to 170°—180°. . 
C. S. 


Reduction of Benzophenone. By W. SrarpDEL 
(Deut. Chem. Ges. Ber., vi, 1401). 


By heating benzophenone with zinc-dust there are produced three 
hydrocarbons, viz., C2;H» (éetraphenyl ethylene), C2H22 (possibly— 


C,Hy.CH,. wa) 


| 
C.H,;.CH:.C;H; 
and O\3Hj. (diphenyl-methane). 
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Phenoltrisulphonic Acid. By C. SENHOFER 
(Ann. Chem. Pharm., clxx, 110—116). 


Firreen grams of phosphoric anhydride and 30 grams of sulphuric acid 
are placed in a strong glass tube, and 6 grams of phenol carefully added, 
so as to avoid mixing the contents before the tube has been closed. 
On gently agitating the tube, heat is developed, and the mixture 
becomes dark-coloured; it is then heated to 180° for several hours. 
On opening the tube, sulphurous anhydride escapes, and the product, 
after being boiled with water until all the sulphurous anhydride is 
expelled, is neutralised with milk of lime to remove the phosphoric 
and sulphuric acids. The solution containing the calcium salt of the 
phenoltrisulphonic acid is decomposed at 100° with potassium car- 
bonate, and the alkaline solution, after neutralisation with acetic acid, 
is evaporated to dryness. The potassium acetate may then be removed 
by treatment with alcohol, and the potassium phenoltrisulphonate puri- 
fied by repeated crystallisation from water. A basic potassium salt may 
be at once obtained by concentrating the alkaline solution without the 
addition of acetic acid and, and leaving it to crystallise. Both these 
salts yield the same crystalline basic lead-compound if precipitated 
with acetate of lead, and this, when suspended in water in a finely 
divided state and decomposed by sulphuretted hydrogen, yields a solu- 
tion of the free acid; this, by concentration at 100° to a syrupy 
OH 


consistence, deposits the acid in slender needles, C,H, ae + 33H,0. 
SHO, 
lt is very hygroscopic, and when heated to 105° begins to decompose ; 
it is unchanged by boiling nitric acid; with ferric chloride it gives a 
deep blood-red colour. The barium salt, obtained by neutralising a 
solution of the acid with barium carbonate and evaporating, crystal- 
lises in white scales. The neutral potassium salt, CsH30.S;K; + 4H,0, 
crystallises in rhombic tables, and the basic salt, CsH,OS;K, + 2H,0, 
in long, flat needles. The silver salt, CsH;0S;Ags, prepared by 
neutralising the free acid with silver oxide, forms colourless micro- 
scopic needles which gradually become darkened by exposure ta light. 
The lead salt, C;H,0.S;Pb:.2PbH,0, + 44H,0, is a white crystalline 
powder almost insoluble in water. The sodium salt, CsH;0\S;Na; + 
3H,0, forms colourless needles which are very soluble. The cadmium 
salt, C.H,0.S;Cd, + 7H,O, crystallises in colourless plates. The 
copper salt forms beautiful long green needles, and the ammonium salt 
colourless scales. 
C. E. G. 


Phenoltrisulphonic Acid and Derivatives of Oxysulphobenzide. 
By J. ANNAHEIM (Deut. Chem. Ges. Ber., vi, 1306—1310). 


Wuen one part of oxysulphobenzide and three parts of fuming sul- 
phuric acid are heated for an hour or two to 180°—190°, phenoltri- 
sulphonic acid is formed. The barium salt is very sparingly soluble 
i cold water, and crystallises from a boiling solution in small, 
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glistening, prismatic plates having the composition [CsH.(OH)(SO,),], 
Ba; + 10H,0. 

To prepare oxysulphobenzide, 2 molecules of chemically pure phenol 
and 1 molecule of fuming sulphuric acid are heated for 3—4 hours 
to 180°—190°; the product obtained amounts to 63°5 per cent. of the 


calculated quantity :— 
2(C,H;.OH) + H.SO, = (CsH,.OH).SO, + 2H.0. 


By heating it with hydrochloric acid and potassium chlorate, it is 
converted into tetrachlororysulphobenzide, (CgsH2Clz.0H)2SO2, some 
tetrachloroquinone and other bodies being formed at the same time. 
The corresponding bromine- and iodine-compounds are produced by 
treating an alcoholic solution of oxysulphobenzide with mercuric oxide 
and bromine or iodine. Oxysulphobenzide treated with alcoholic 
potash and methyl iodide, yields methyloxysulphobenzide, (C,H. 
OCH;).SO,; the corresponding ethyl and amyl-compounds were also 
prepared ; these bodies crystallise exceedingly well, and readily yield 
dibromo- and dinitro-compounds; the latter are easily reduced by 
phosphorus iodide and water to the corresponding diamido-compounds. 
All these compounds are crystalline, and will be fully described ina 
further communication. 

C. §. 


On a Condensation-product from Oxybenzoic Acid. 
By L. Barty and C. Sennorer (Ann. Chem. Pharm, clxx, 
100—109). 


On submitting oxybenzoic acid to distillation, almost the whole of it 
passes over unchanged, but at the same time acquires a yellow colour; 
this is due to the presence of about 1 or 2 per cent. of a substance 
which is left undissolved on treating the product with warm water. It 
may be obtained in much larger quantity by heating oxybenzoic acid 
with slightly diluted sulphuric acid (9 of acid to 1 of water) in closed 
tubes to 180°-—200° for three or four hours. On pouring the contents 
of the tubes into water, a dark-green precipitate of the new compound 
is produced, whilst sulphoxybenzoic acid and the excess of sulphuric 
acid remain in solution. The green precipitate is dissolved in baryta- 
water, boiled with animal charcoal, and reprecipitated by hydrochloric 
acid; after being washed and dried, it is mixed with animal charcoal 
and exhausted with ether. It is necessary to repeat the latter opera- 
tion several times before the substance acquires a pure yellow colour. 
In this state it consists of yellow crystalline crusts composed of micro- 
scopic needles. It is soluble with difficulty in ether, more readily in 
alcohol, almost insoluble in water. It remains unchanged at 300°, and 
sublimes at a somewhat higher temperature without previous fusion. 
It dissolves in concentrated sulphuric acid, and is precipitated un- 
changed on the addition of water. Alkalis dissolve it with a deep 
brownish-red colour. 
The new compound, anthraflavone, is isomeric with alizarin— 


2C,H,0O; Ss 2H.O + CuwHs0,, 


a a 


m 
> -{ 
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and, like the latter, is an anthracene derivative, yielding that hydro- 
carbon when submitted to the action of heated “zinc-dust.” The 
authors infer, from the manner in which it is produced, that the 
hydroxyl exists in two different benzene nuclei, and not in the same 
one, as is the case with alizarin. The barium compound, C,,H,BaQO,, 
is obtained by dissolving the anthraflavone in ammonia, driving off the 
excess of ammonia at 100°, and precipitating the solution with barium 
chloride ; or by dissolving the substance in barium hydrate, evaporating 
the solution im vacuo, and removing the excess of barium hydrate by 
washing with cold water. The residue when dissolved in boiling water, 
filtered, and again evaporated in vacuo, leaves the compound in brown- 
red needles of the formula CyH;BaO, + 5H,0. The potassium salt 
was prepared by dissolving anthraflavone in potassium carbonate, 
evaporating to dryness in vacuo, and extracting with absolute alcohol, 
in which it is soluble. On evaporation, the compound is left in brown- 
red, crystalline masses consisting of microscopic needles. Dried at 
200°, it has the formula C,,H,K,0,. The sodium, like the potassium 
salt, forms reddish-brown microscopic needles. A basic lead salt of a 
greyish-red colour is precipitated on adding an alcoholic solution of 
basic lead acetate to a solution of anthraflavone, and a reddish-brown, 
flocculent silver salt is precipitated from the ammonium compound 
by silver nitrate. Diacetylanthraflavone, CyHe(C2H;0).0,, is formed 
when anthrafilavone is heated in closed tubes to 120° with acetyl 
chloride, or by treating its potassium compound with the chloride. It 
crystallises from ether in pale-yellow crusts, but appears to be decom- 
posed by alcohol. The action of fused potassium hydrate on anthra- 
flavone produces a violet-blue colour which changes to reddish-brown ; 
and by treatment with sulphuric acid and ether in the usual way, a 
product is obtained soluble in water, and consisting principally of 
paraoxybenzoic acid with a comparatively small amount of oxybenzoic 
acid. A nitro-compound is produced by the action of boiling nitric 
acid, but the authors have not as yet succeeded in obtaining it in a 
state of purity; an oxidized product is also formed at the same time. 
. It is not changed by the action of sodium amalgam. Anthraflavone, 
which is also formed by heating oxybenzoic acid with zinc chloride, 
although closely aliied to chrysophanic acid, anthraflavic acid, and 
Rochleder’s isoalizarin, is nevertheless quite distinct from each of these 
substances. ; 
C. E. G. 


The Nature and Constitution of Tannic Acid. 
By Hueco Scuirr (Ann. Chem. Pharm., clxx, 43—87). 


Action of Phosphorus Oxychloride on Gallic Acid.—Dry powdered gallic 
acid was mixed with excess of phosphorus oxychloride, and the mix- 
ture was digested at 115°—120°, till the evolution of hydrochloric acid 
had nearly ceased. Under these circumstances the gallic acid is con- 
verted into a yellow powder, which was separated from the excess of 
phosphorus oxychloride, elutriated with ether-alcohol or anhydrous 
ether, washed with ether, and dried in the air. When this yellow 
substance is exposed to moist air, it becomes white, and by dissolving 
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this product in water and adding salt, a substance was precipitated. 
This precipitate was mixed with salt, dried, and extracted by alcohol, 
and the solution, after evaporation to a small bulk, was treated with a 
considerable proportion of ether. Under these circumstances, sodium 
chloride and gallic acid separated, and on removing the ether from the 
supernatant liquor, a reddish amorphous mass was obtained. Careful 
examination showed the product to be identical with tannic acid. In 
other cases the details of the operation were slightly varied. The 
whole of the gallic acid appears to be converted into tannin, but unless 
heating is carefully avoided in the solution of the previously-mentioned 
yellow substance, a considerable proportion of the gallic acid is found in 
the product. 

The tannic acid thus obtained gives a blue-black precipitate with 
ferric salts, yields pyrogallic acid on distillation, and may be con- 
verted into gallic acid by the action of dilute acids, not a trace of glu- 
cose being produced. The artificial tannic acid softens at 110°—115°* 
Analysis led to the formula, C,;H,)O,, and tannic acid thus appears to 
be the first anhydride derived from two molecules of gallic acid. 


2C,H,0; _ H,0 = CsH 0s, 
or thus, 
4C,H,O; + POCI, — 2C 4H oO, + PHO, oa 3HCl. 


When two molecules of gallic acid are mixed in a warm vessel with 
one molecule of phosphorus oxychloride, a product is obtained, which 
becomes solid on cooling, and on exposure to the air a considerable 
proportion of gallic acid is reproduced. When, however, the solid 
mass is made to react on fresh gallic acid, hydrochloric acid is again 
evolved, tannic acid being produced in the second reaction. These 
results may be explained by the following equations :— 


H 
(1.) 2C,H,0,.0H + PCO = 2HCl + HOO} POCI. 
(2.) C14H 9019. POC] + 4C,H,O; = 3C,4H yO, + PH,0, + HCl. 


Although the compound, 2(C;H;0,0)POCI, was not obtained in a 
pure state, there can be but little doubt of its existence, and it is pro- 
bable that the yellow powder obtained by the action of excess of phos- 
phorus oxychloride on gallic acid, consists of an analogous compound 
derived from digallic acid. This substance is also obtained when digallic 
(tannic) acid is treated with excess of phosphorus oxychloride, and the 
action of water on it gives rise to digallic acid, phosphoric acid, and 
hydrochloric acid : 


C,,H,O,.POC] + 3H,0 = CuH,O, + PH,0,; + HCl. 


Phosphorus pentachloride and phosphorus trichloride also convert 
gallic acid into tannic acid, the former reaction giving rise to the pro- 
duction of more or less ellagic acid, and the latter to an intermediate 


* Guareschi finds that the precipitate produced by sulphuric acid in a solution of 
tannic acid, is not a compound of tannic acid and sulphuric acid, but consists © 


tannic acid alone. 
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roduct, which was purified by elutriation with ether. It forms an 
almost colourless, apparently crystalline powder, which is easily decom- 

osed. The numbers obtained stood between the formulw, C,,H,0,PCl 
and C,,H,O,PCh. é 

Action of Arsenic Acid on Gallic Acid.—When these substances in 
aqueous solution are heated together, the gallic acid is entirely con- 
verted into tannic acid, and the arsenic acid undergoes no change 
during the process. The formation of ellagic acid was not observed, 
and the reaction takes place rapidly, even if very dilute solutions are 
employed. Perhaps the reaction is as follows :— 


(1.) C;H;0,0H + AsHO, = C,H;0;.0.AsO, + H.O. 
C,H;0, 7 ps C;H;0, ‘ 
(2.) OURO! LO + CH0,.0H = Cito; y O + AsHO,. 

Pure digallic acid is most conveniently prepared by boiling an alco- 
holic solution of gallic acid with arsenic acid, precipitating the arsenic 
by hydrosulphuric acid, evaporating the filtrate, dissolving the residue 
ina small proportion of alcohol, adding an excess of ether, and evapo- 
rating the filtered ethereal solution. 

When gallic acid was heated with sulphuric acid, the formation of 
digallic acid was not observed, and the action of phosphorus oxy- 
chloride on ethyl gallate led to the formation of tannic acid, ethyl 
chloride, and a small proportion of what appeared to be rufigallic 
acid. 

Lead Salts of Digallic Acid—When lead acetate is added to excess of 
digallic acid, a precipitate is obtained, which is straw-yellow when 
dry. When dried over sulphuric acid it contains C,4H;Pb,0, + 2H,O, 
and it loses 2H,O at 140°. By adding a boiling solution of digallic 
acid to excess of a boiling solution of lead acetate, a salt having the 
composition, C,,H,Pb;05, was obtained. 

Pentacetyltannic Acid, C\yH5(C2H;0);0,—This substance was ob- 
tained by digesting pure tannic acid with acetic anhydride for an hour, 
and pouring the product into cold water. Under these circumstances 
it is obtained as a white resinous mass, which becomes crystalline on 
solidification. Pentacetyltannic acid is scarcely soluble in water, but 
easily soluble in hot spirit, from which it separates in white nodules. 
Its alcoholic solution gives a precipitate with lead acetate, and the fact 
that it does not strike a colour with ferric salts shows that the 
hydroxyl-hydrogen has all been replaced by acetyl. Long boiling with 
water or alcohol gives rise to the production of acetic acid, and then, 
as might be expected, a dark colour is produced with ferric salts. No 
ether was obtained, either by the action of hydrochloric acid on its 
alcoholic solution, or by treating its silver compound with ethyl 
iodide, and when 1} to 14 of an equivalent of alkali had been added 
to an alcoholic solution of pentacetyltannic acid, a distinct alkaline 
reaction was produced. 

_The previously published experiments of the author on the forma- 
tion of acetyltannic acid were made with the crude product obtained 
by the action of phosphorus oxychloride on gallic acid, and this com- 
pound possesses, as already stated, the composition C,,H,0,POCI. 
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The action of water on this compound gives rise to the formation of 
tannic acid and an anhydride of tannic acid: consequently a mixed 
product is formed by the action of acetic anhydride on this compound, 
and the author was led to consider this mixture as triacetyltannic 
acid. 

Natural Tannin.—The above investigations prove that natural 
tannin is not a glucoside of gallic acid, and the author finds that 
pure pentacetyltannic acid may be obtained by the action of acetic 
anhydride on natural tannin, any glucose present being acetylised 
and subsequently removed by the action of water. That the glucose 
present in imperfectly purified natural tannin does not exist in the 
free state, is proved by the fact that ether alcohol and anhydrous 
alcohol dissolve such tannin freely. Unaltered natural tannin is pro- 
bably a glucoside of digallic acid— 


Cz4H 25022 = C.Hi20, + 2C14H iO, — 2H,0. 


This formula corresponds with 23 per cent. of glucose, and the 
amount of this substance obtained from natural tannin varies from 
nothing to 22 per cent., according to the extent to which the tannin 
has been subjected to purification. The author proposes to confine 
the term tannin to the glucoside, and to use the term digallie acid 
instead of tannic acid for indicating the product which yields no 
sugar. 

When pure digallic acid or gallic acid is treated with dilute acids, 
no ellagic acid is produced, but when phosphorus oxychloride acts on 
tannic acid, or when phosphorus pentachloride acts on gallic acid, a 
small proportion of ellagic acid is produced. Ellagic acid is also 
formed in small quantity when acetyltannic acid is boiled with mag.- 
nesia and water, and the product is exposed to the air; moreover it 
is, as Lowe observes, produced when dry arsenic acid is heated with 


tannic acid— 
2014Hi9O, + As.O; = 2C,,H,O, + AsO; + 2H.0. 


Ellagic acid dried at 110° has the composition C,,H,O,, and its rela- 
tion to tannic acid may be represented as follows :— 


Tannic acid. Ellagic acid. 


Griessmayer has described the production of ellagic acid by the 
action of iodine on tannin, or on gallic acid. In this case it is pro- 
bable that the iodine removes hydrogen from a portion of the 
tannic acid, while the hydriodic acid thus produced converts other 
portions of the tannin into gallic acid and glucose, and the iodine 
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thus liberated acts on the nascent gallic acid, converting it into ellagic 
acid. 

Air-dried ellagic acid, C,,H,0, + H,O, loses its water at 100°, but 
re-absorbs it from moist air. When it is heated to 200°—210°, the 
compound C,,H,O, is obtained, and this compound does not recover its 
water from moist air, but ebullition with water slowly reconverts it 
into ellagic acid. Consequently it is an anhydride of ellagic acid, and 
may be represented by one of the following formule :— 


I. 
CO.OH 
C,H, O C,H, 


oO 
CO bo 


C.H,2 2 | C.H, 
OH 


As the formula I contains only one equivalent of hydroxyl directly 
united with the benzene nucleus, while the formula II contains two 
equivalents of hydroxyl thus placed, it was hoped that the production 
of an acetyl-compound would decide .between these formule ; but con- 
trary to expectation, the action of acetic anhydride on ellagic acid 
(dried at 100°) gave rise to the formation of tetracetyl-ellagic anhydride. 
This compound forms a yellow crystalline powder, slightly soluble in 
water, alcohol or ether, and dissolving in sulphuric acid with the pro- 
duction of a yellow colour. Probably its constitution may be thus 
represented— 


CO—— 
OAc 
OAc 
Oo— 

CO } 
OAc 


OAc 
Q.—— 


Rufigallic acid.—This acid may be obtained by the action of sul- 
phuric acid at 70°—80° on digallic acid, and in this case it is probable 
that gallic acid is first produced, and that it is converted into rufigallic 
acid by the further action of the sulphuric acid. No tannic acid is 
formed by the action of sulphuric acid on pure gallic acid, this latter 
being converted into rufigallic acid. Ethyl gallate or ethyl triacetyl- 
gallate is converted into rufigallic acid by the action of sulphuric acid, 
alcoho! being. liberated in the former case, and ethyl acetate in the 
latter case. When rufigallic acid is treated with acetic anhydride, 
tetracetyl-rufigallic acid is obtained. It forms crystalline scales, inso- 
luble in water and slightly soluble in hot alcohol, but more easily solu- 
ble in hot acetic acid. Hot sulphuric acid converts it into rufigallic 
ar and alkalis dissolve it with a yellow colour which soon changes 
into violet. 


C,H, 


C.H, 


272 ABSTRACTS OF CHEMICAL PAPERS. 


Notwithstanding Léowe’s statement that tannic acid heated to 100° 
with sulphuric acid, yields a substance which is not rufigallic acid, 
the author is convinced that rufigallic acid is really formed under these 
circumstances. 

T. B. 


Santoninic Acid. By O. Hesse 
(Deut. Chem. Ges. Ber., vi, 1280—1282). 


SanTONIN is the anhydride of an acid, of which hitherto only the salts 
have been known. The free santoninic acid is obtained by adding an 
excess of dilute hydrochloric acid to a cold aqueous solution of the 
sodium salt, and shaking at once the milky liquid with ether. From 
the ethereal solution granular crystals soon separate out, which are 
recrystallised from alcohol. 

Santoninic acid, C\sH O04, forms white, rhombic crystals, which are 
not coloured yellow by exposure to light. It is sparingly soluble in 
cold water, more freely in boiling water, and readily in alcohol, but not 
very freely in ether. Its aqueous solution has a strongly acid reaction, 
and when hot, decomposes the carbonates of sodium and calcium. The 
santonates have an alkaline reaction, and are not coloured red by alco- 
holic potash. When the acid is heated to 120°, it is resolved into san- 
tonin and water; the same decomposition is produced byadding sulphuric 
acid to its aqueous solution ; hydrochloric acts in the cold in a similar 
way, but more slowly, while by adding either of these acids to a hot 
solution of a salt, santonin is at once precipitated. 

Cannizzaro and Sestini have lately shown that when santonin is 
heated for some time with an alkali, it is converted into the stable 
santonic acid, which is isomeric with santoninic acid, but cannot be 
reconverted into santonin. 

C. §. 


Compound of Benzamide with Mercurie Oxide. 
By Orrenuam and Czarnomsky (Deut. Chem. Ges. Ber., vi, 1392). 


Tus compound, Hg(C;H;0.NH)., is decomposed by carbon disulphide 
and sulphocarbanilide at a low temperature, mercury sulphide being 
formed together with benzamide and benzonitrile, but no benzoyl. 
guanidine or benzoyl urea. In the first case, carbon oxysulphide is 
evolved. The mercury compound boils at 222°—224°, without decom- 


position, 
C. R. A. W. 


Desulphuration of Diphenylsulphocarbamide by Mercuric 
Oxide. By W. Weiru (Deut. Chem. Ges. Ber., vi, 1395). 


Ir the reaction takes place in benzene solution, sulphuretted hydrogen 
CoH 


is abstracted, and diphenyl-cyanamide, C,;H,,N2, or cg -- 
NN.C.Hs 


duced ; this gives a compound, C,;Hj)N,.HCl, with hydrochloric acid, 
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and forms diphenyl urea by taking up the elements of water: it com- 
pines with aniline in the cold, forming @-triphenyl-qguanidine, and 
with sulphuretted hydrogen, forming sulphocarbanilide, and by further 
action, carbon disulphide, aniline, and a-triphenyl-guanidine. The 


N 
formula, C ¢ , for cyanamide is thus rendered probable. Baumann 
N 


finds that sulphurea is obtainable from cyanamide and sulphuretted 
hydrogen, and that by desulphuration it gives rise to cyanamide and 
not to dicyan-diamide. 

C. R. A. W. 


Reduction of Nitrobenzile by Tin. By GoLuBEFF 
(Deut. Chem. Ges. Ber., vi, 1252). 


Tur amidobenzile, C\yH,(NH.)O, thus formed dissolves in 300 parts 
of boiling water, freely in alcohol, and crystallises in needles melting 
at 94°. In the moist state it acquires a brown colour. The sulphate 
and oxalate are sparingly soluble in water and alcohol, and crystallise 
in needles. The hydrochloride is readily soluble, and forms small, 
silvery, rhombic plates; the platinum salt is an unstable body. 


Constitution of Hydrobenzamide and its Conversion into 
Amarine. By A. Boropin (Deut. Chem. Ges. Ber., vi, 1253). 


Tue author has previously shown that in hydrobenzamide, (C,H;. 
CH);N., all the hydrogen is combined with carbon, while in amarine 
some of the hydrogen is combined with nitrogen (Jahresbericht, 1858). 
The transformation of hydrobenzamide into amarine is therefore quite 
analogous to the conversion of tertiary dimethylaniline into secondary 
and primary bases. 

When cuminol is treated with aqueous or alcoholic ammonia at the 
common temperature or at 100°, the corresponding hydramide is 
obtained as a thick, viscid liquid. On heating this body or cuminol 
with aqueous ammonia to 120°—130°, the isomeric crystalline base, 
CyH;;N., is formed. This body separates from alcohol in voluminous 
flakes, and from benzene in warty microscopic needles, melting at 
205°. It is almost insoluble in water, more freely soluble in alcohol, 
and readily in hydrocarbons and in alcohol containing sulphuric acid. 
The sulphate dissolves sparingly in water, and forms needles melting 
at 192°. 

C. S. 


Oxidation of Solid Toluidine by Potassium Manganate. 
By BarstLowsky (Deut. Chem. Ges. Ber., vi, 1209). 


Purified paratoluidine dissolved in hydrochloric acid and treated with 
a solution of potassium manganate, gave a solid mass from which, by 
treatment first with ether, then with petroleum, a body crystallising in 
reddish needles and melting at _ was obtained. This melting point 
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agrees with that of the azotoluene prepared by Petrino from solid 
nitrotoluene. The crude product.also furnished another body in red 
needles, the melting point of which was 244°—245°, and formula, 
C;H,N. This compound is not affected by boiling with a concentrated 
solution of caustic potash. The simultaneous action of zinc and potash 
destroys the colour of the alcoholic solution, but it reappears on 
exposure to the air. Concentrated sulphuric acid dissolves this com- 
pound with intense blue colour. It combines with hydrochloric acid. 
The author is about to apply the same reaction to the other modifica- 
tions of toluidine. 
W. A. T. 


Action of Aldehydes on Naphthylamine Bisulphite. 
By G. Papasoctt (Gazzetta chimica italiana, iii, 394—398). 


THE compounds described in this paper are analogous to those which 
Schiff obtained six or seven years ago with the bisulphites of primary 
amines, both of the fatty and of the aromatic series, e¢.g., cenanthol- 
bisulphite of amylamine, C;H,;N.H,SO;.C,H,,O. 

Naphthylamine bisulphite is prepared by passing a stream of sulphur 
dioxide into water containing naphthylamine in suspension, assisting 
the action by a gentle heat and frequent agitation. The base then 
slowly dissolves, and the solution on cooling leaves the bisulphite in 
white rosettes having a nacreous lustre. This salt does not become 
coloured on exposure to light so readily as other salts of naphthyl- 
amine ; neither does it decompose if kept in the solution saturated with 
sulphurous acid, but if taken out and quickly dried, it gives up its 
sulphurous acid and leaves pure naphthylamine. This decomposition 
may perhaps afford an easy method of obtaining the base pure and 
white. 

Benzoyl-bisulphite of naphthylamine, C\$H3N.H2SO3.C;H,0, is formed 
on pouring benzoic aldehyde into a hot aqueous solution of naphthyl- 
amine bisulphite, and separates on cooling in ramified’groups of small 
crystals, which if dried and placed in a well-closed vessel, may be kept 
for a long time without sensible alteration. It dissolves in alcohol but 
not in ether or in water. 

This compound, when gently heated, gives off the whole of its sul- 
phurous acid, leaving a resinous, very fusible compound very soluble, 
in ether, moderately soluble in absolute alcohol, insoluble in water. 
The ethereal solution mixed with alcohol of ordinary strength deposits 
the compound as a whitish-yellow crystalline powder, having the com- 
position C,)H;N.C;H,. Its formation may be represented by the 
equation— 


C,,H,N.H.SO; + C,H,O = 2H.0 + SO, + C,,H,N.C,H.. 


It does not unite with acids or with platinic chloride. : 
Naphthylamine bisulphite unites also with cumic, cinnamic, salicylic 
and anisic aldehydes, forming crystalline compounds analogous to the 
benzoic compound above described. 
With the aldehydes of the fatty series on the contrary, similar com- 
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ounds are not obtained. Acctic aldehyde acts very strongly on 
naphthylamine bisulphite, producing resin of aldehyde. Butyric, 
valeric, and cenanthylic aldehydes form resinous garnet-red compounds, 
liquid at first, but afterwards solidifying to very friable crystalline 
masses, very soluble in ether and absolute alcohol. 

The cenanthylic compound thus obtained gave by analysis 82°79 and 
83:2 p.c. carbon, 91 and 9°8 hydrogen, agreeing approximately with 


the formula, C,;H2N, or nt CH, », Which requires 85°37 C. and 
(C;His) 


879 N. It appeared to be contaminated with a small scan | of a 
sulphuretted compound. The same compound is, however, formed 
with separation of water, when a solution of naphthylamine in anhydrous 
ether is mixed with cenanthol :— 


C,.H,.H..N + C,;H,,0 = H,0 + N(CioH,)(C;Hiu). 


It does not possess basic properties. 

Acetone does not act on naphthylamine bisulphite. Cinchonine 
bisulphite does not unite with aldehydes, and the author is informed 
by Schiff that the bisulphites of other natural alkaloids also give 
negative results when thus treated. 


H. W. 


Constitution of Rosaniline. By C. Grarse and H. Caro 
(Deut. Chem. Ges. Ber., vi, 1390). 


By the action of nitrous acid on rosaniline, rosolic acid is formed; to 
this Caro originally applied the formula, C.H,,O;. Fresenius, however, 
applied to the product of Wanklyn and Caro, the formula, CsH».O\yp. 
On the other hand, Dale and Schorlemmer found that the aurin of 
Schmitt and Kolbe (prepared from phenol) is very similar to rosolic 
acid, and has the formula, C2..H,,O3. 

The present researches establish for the rosolic acid from rosaniline 
the original formula of Caro, viz., CH,,O 3, wherefore it is evident that 
the reaction consists in the replacement of three amidogen groups, NH, 
by three of oxygen. 

Similarly leucorosolic acid is indicated by the formula, C.oH.03; 
it yields a tracetyl derivative, 


C2oH1s0;(C2H30). 


Rosolic acid and aurin are both characterised by forming with alkaline 
bisulphites, well-marked colourless compounds, which are especially 
suitable for the purification of these substances. Rosaniline and its 
ethylated and methylated derivatives form similar colourless com- 
pounds. In the same way rosolic acid and rosaniline unite with hydro- 
cyanic acid to colourless compounds. 

Heated to 200° with water, rosolic acid forms a colourless, crystalline 
body, possibly identical with that obtained by Liebermann from rosani- 
ine. 

The authors suggest the following formule :— 
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Rosaniline. Leucaniline. 


_ { CH:.C,H,.NH CH;.C,H,.NH 
CoHs.NH;. { CH;.C,H,.NH \ C.H3.NH, { CH,.C,H,.NH, 


Rosolic acid. Leucorosolic acid. 


CH..C;H,.0 2Uetty. 
canyon {AGH guayon { SHE GH.On 


notwithstanding that Hofmann and Girard’s researches show that 
rosaniline contains but three, and leucaniline five hydrogen atoms re. 


placeable by methyl. 
H. Fresenius admits that the material used by him was imperfectly 


purified. 
C. R. A. W. 


Note by the Abstractor.—Of the numerous dissected formule which 
might be proposed to indicate the reactions in which rosaniline is con- 
cerned, the symmetrical one 


C.H, 
Vl 
HN NH 
| | 
CH;—C,H,  C,H;—CH; 
ei” 
NH 


seems most in harmony with the known facts. Of the relative posi- 
tions of the lateral chains, nothing is known beyond the fact that each 
of the methyl grovps is para with reference to one of the NH groups, 
the proof of which is that rosaniline is formed from paratoluidine and 
aniline. The pseudorosaniline of Rosenstiehl may be indicated by the ° 
same formula, the methyl-radicals being in this case each meta, since 
metatoluidine and aniline are here the parent substances. 

Taking for granted that rosaniline is diparatoluylene-phenylene-tr- 


C,H, 
amine, (C;H,)2 > Ns, it seems far more probable that the toluylene 


3 
bivalent radicals are indicated by the formula, C;H;(CHs), than by the 
formula, CH,—C;H,, as used by Graebe and Caro; this latter belongs 
more naturally to the isomeride @ priori derivable from benzylamine 
and aniline (which do not yield a red dyestuff: Hofmann). 

The relation of rosaniline to its leucoderivative appears to be more 
naturally indicated by the same means as those which indicate the rela- 
tion of cymene to terpene, or of xylene to hydroxylene, two proportions of 
easily removable hydrogen being in each case added on to a benzene nucleus, 
than by the conversion of NH groups into NH, groups. Diamines (¢.9., 


ethylenediamine, C,H, {xi): do not readily lose H, (thus, ethylene 


diamine is not known to be easily convertible into C,H, { aa ). It 
is true that Hofmann and Girard obtained a pentamethyl-leucaniline 
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trimethyliodide, CH .(CH;);N;.3CH;I, by the continued action of 
methyl iodide on either rosaniline or leucaniline; but Hofmann’s 
researches show that the methyl-radical of methylaniline (for instance) 
is readily transferable to the benzene nucleus, forming toluidine, 


thus :— 
C.H;.NH.CH, = CH { = 
2 


under the same circumstances as those whereby pentamethyl-leuc- 
aniline is formed, so that there is every reason for writing the leucani- 
line formula and that of its pentamethyl-derivative as follows :— 


Rosaniline. Leucaniline. Pentamethyl-leucaniline. 
—"* 
7H, 
C,H, Ns. 
(CHs)s 


Rosolic acid and leuco-rosolic acid, therefore, would be thus indi- 
cated (assuming that no “intermolecular interchange” takes place in 
their formation) :— 

Rosolic acid. Leucorosolic acid. 
C.Hy, CH. 
YN fr NS 
O O O O 


| | | | 
CH;—C,H; C.H;—CH; adi % farm 


O 


Rosolic acid cannot be appropriately represented by formule like that 
proposed by Graebe and Caro, or that used by Liebermann (this 
Journal, 1872, 412), where two oxygen-symbols are connected, thus, 
—0—O—, inasmuch as groups of this character belong only to 
compounds like hydrogen peroxide, H—O—O--H, acetyl peroxide, 
CH;—-CO—O—O—CO—CH,, &ec., which exhibit peculiar characteris- 
ts, not possessed by rosolic acid. 

The above formula for rosaniline does not readily account for the 
chrysaniline of Hofmann, C»H,,N,; but the researches of Girard and 
Delaire have thrown considerable doubt on the existence of any body 
of this formula, Hofmann’s product being apparently identical with 


chrysotoluidine, C.,H.,N;, the next higher homelogue of rosaniline. 
C. R. A. W. 


Physiological Chemistry. 


The Chemistry of the Bones. By Ricu. Mary and Jun. Donaru 
(J. pr. Chem. [2], vii, 413—440). 
1. Tue authors find that 100,000 parts of water dissolve, on the 
average, of gelatinous calcium phosphate 2°36 parts, of calcined calcium 
VOL. XXvII. U 
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phosphate 2°56, and 3 parts of calcium phosphate from powdered bone. 
The experiments exhibit a wide range of solubilities with each of the 
three kinds of phosphate, and the temperatures at which the solutions 
were made are not noted. 

2. It is concluded that the compound of ossein with calcium phos. 
phate which exists in bones is a mechanical mixture, and not a chemi- 
cal compound. The grounds of this conclusion are found in the facts 
that ossein when kept in contact with calcium phosphate does not 
enter into combination with it, and that other colloid bodies besides 
ossein and gelatin, such as albumin, when earthy phosphates are preci- 
pitated from the same solutions, are precipitated together with the 
phosphates. 

T. S. 


Reaction of Milk with Litmus. By A. Voce. 
(J. pr. Chem. [2], viii, 137—144). 


Tue most contradictory statements have been made as to the reaction 
of normal fresh cows’ milk with litmus, numerous observers having 
found the reaction of milk to be acid, while an equal number describe 
it as alkaline. 

Soxhlet’s view is that milk possesses what he calls an amphoteric or 
amphigenic reaction, i.e., that it has the remarkable property of turning 
simultaneously red litmus blue and blue litmus red; and this arises 
from the fact that milk contains both acid and neutral phosphates of 
the alkali-metals. Heintz maintains that a fluid containing both acid 
and ordinary alkaline phosphates, simply imparts a violet colour to red 
and blue litmus-paper. 

Instead of litmus-paper the author uses a carefully prepared neutral 
tincture of litmus, and, as the result of his experiments, states that he 
has never yet found freshly drawn cows’ milk with a decided alkaline 
reaction. 

If litmus tincture which has been reddened by milk is left exposed 
to the air in a watch-glass, it gradually loses the red colour and 
passes into blue, while if it be closely corked up, it retains the red 
colour, though in some cases it seemed to become slightly blue in the 
course of an hour or two. 

In either case it acquires after three or four days a deep red, owing 
to formation of lactic acid. Hence it follows that in normal fresh 
cows’ milk there is no free lactic acid. Litmus-tincture reddened by 
milk also becomes blue if shaken up and poured backwards and for- 
wards from one vessel to another, and more especially on heating. 

The author thinks that the restoration of the blue colour in these 
cases is due to the escape of carbonic acid which fresh milk contains. 
Soxhlet also found that milk, when subjected to the action of the air 
pump, gave up carbonic acid, and became decidedly alkaline. 

Other tests for alkalinity in liquids were also applied by the author 
to milk, with negative results. ) 

Out of the milk of 30 cows which was examined by Professor Bis- 
choff at Schleisheim, only two specimens showed the double reaction 
with certainty. In the greater number of cases the reaction was 
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either neutral or transiently acid. Some specimens, however, gave at 
first a weak alkaline reaction quickly passing into an acid reaction. 
This might have been due to ammonia absorbed by the milk, since the 
experiments were made in the stalls. 

The matter requires further investigation. 


G. T. A. 


Butyric Fermentation. By Vicror PascuuTin 
(Pfliiger’s Archiv. f. Physiologie, viii, 352—381). 


Arrer making an extended series of experiments under varied con- 
ditions, Paschutin concludes that there is no analogy between the 
butyric ferment and the so-called soluble or unorganised ferments. 
Thus, whilst the salivary fermentation proceeds with normal intensity 
in concentrated saccharine solutions, and the three pancreatic fer- 
ments act energetically in concentrated saline solutions and in glycerin, 
butyric fermentation never occurs under these conditions. Pancreatic 
fermentation goes on undiminished even in strong solutions of potas- 
sium arsenate or chlorate, whilst the butyric fermentation is effectually 
put an end to by the addition of minute quantities of those salts. 
Alcohol and ether are used for the preparation of soluble ferments in a 
state of purity, but destroy the butyric ferment. This must be con- 
sidered to be a ferment analogous to organised ferments, as e.g., beer 
yeast. 

Numerous analyses of the gases evolved during butyric fermentation 


are given. 
Z. &. 


Chemistry of Vegetable Physiology and Agriculture. 


On Comparative Vegetable Chromatology By H. C. Sorsy 
(Proc. Roy. Soc., xxi, 442—483). 


Tur author suggests the term Chromatology for the subject relating to 
the study of colouring matters, and the title Comparative Vegetable 
Chromatology for that branch which relates to the points of agreement 
and difference in the colouring matters of various classes of plants. 

The identification of the individual colouring matters referred to in this 
paper has been effected by means of their spectra, sometimes as seen 
by examining the plants themselves, but generally when dissolved in 
various liquids, with or without the addition of appropriate reagents. 
The exact position of the absorption-bands given by particular sub- 
stances varies considerably, according to the nature of the solvent, 
even though it is quite neutral, and exerts no chemical action on the 
colouring matter. Thus, for example, the bands may lie much nearer 
to the red end when the colouring matter is dissolved in carbon sul- 
phide than when it is dissolved in benzene or absolute aleohol. Appa- 
reutly, as a rule, the bands are more raised towards the blue when the 
colouring matter is dissolved than when it is in the solid state, and this 
power of raising them varies with the solvent; but the _ also 

U 
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depends very much on each particular substance. No simple con. 
nection has yet been recognised between what may be called the 
band-raising power and the specitic gravity or any other physical pro. 
perty of the solvent. In some cases the position of the bands given 
by the solid substance appears to vary according as it is in a colloid or 
a crystalline state. This shows the need of comparing specimens in 
exactly the same condition, and it may be taken advantage of as a 
means for distinguishing closely allied substances which may be influ. 
enced in a very different manner, and for enabling us to ascertain the 
condition of a colouring matter as it exists in an animal or plant. It 
is thus possible to determine whether it is in the free state or dissolved 
in an oil or wax, and in the latter case whether it is liquid or solid. 
In this manner a difference in the relative quantity of oil in different 
parts of the same leaf may be detected. 

The colouring matters which appear to be by far the most important 
in connection with plant life, or at all events which are more uniformly 
distributed, are those which are soluble in carbon sulphide and in fixed 
oils, but insoluble in water, and it is to these that the present paper 
almost exclusively refers. Those soluble in water and insoluble in 
carbon sulphide or fixed oils are much more numerous, and often very 
partially and, as it were, accidentally present ; those of the former class 
may often be separated from one another by means of carbon sulphide, 
alcohol, and water in proper proportions. As an illustration, take the 
very simple case of olive Alga, like Fucus or Laminaria. They should 
be well crushed, slightly dried, and heated in spirits of wine of the 
usual strength. Absolute alcohol must not be used, since it dissolves 
out the chlorophyll in such a manner that it is not carried down as 
usual when agitated with carbon sulphide. When cold the solution 
should be agitated in a test-tube, with so much excess of the carbon 
sulphide that a considerable quantity subsides to the bottom, carrying 
with it the whole of the orange xanthophyll and the greater part of 
the blue chlorophyll, leaving some of the latter in the alcohol along . 
with nearly all the fucoxanthin and chlorofucin. This solution should 
then be removed by a pipette and agitated with a fresh quantity of 
carbon sulphide, the process being repeated until the colouring matter 
subsides with only a very slight tinge of green. The alcoholic solu- 
tion, on being evaporated and treated with carbon sulphide, yields 
approximately pure fucoxanthin. Uniting the different lots of carbon 
sulphide containing chlorophyll, and agitating them over and over 
again with fresh spirit, taking care that a small excess of the sulphide 
is always present, the whole of the chlorophyll may be removed, and 
the orange xanthophyll left in the final residue. On adding a little 
water to the washings containing the chlorophyll, the dissolved carbon 
sulphide is precipitated, carrying down all the chlorophyll. By pre- 
ceeding ina similar manner, with or without the addition of weak 
acids or alkalis, various other colouring matters found in plants may 
be more or less perfectly separated. All these processes should be 
carried on without exposure to strong daylight, or else some of the 
constituents may be in a great measure destroyed. 

When colouring matters cannot be separated in a satisfactory manner 
by merely chemical methods, recourse may be had to a mode of treat- 
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nent, which it is proposed to call Photo-chemical analysis. This consists in 
using either the whole or particular rays of the sunlight passing through 
coloured glasses as reagents to decompose some of the constituents 
of a mixed solution, and leave others in a state of approximate purity. 
Without this method the study of the colouring matters of plants could 
not be carried out ina satisfactory manner. For instance, in the case of 
some Alge, it is impossible to separate the xanthophyll from the orange 
xanthophyll, and the spectrum of the mixed solution in carbon sulphide 
gives absorption-bands in an intermediate position not agreeing with 
those characteristic of either one or the other. By exposing the solu- 
tion to the direct sunshine the orange xanthophyll is so much more 
rapidly destroyed than the xanthophyll, that in a while the absorption- 
bands of the latter are seen in their normal position. Knowing this 
fact, and comparing the spectrum with that of the original, it is easy 
to see that at first there must have been a mixture of the two kinds. 
In all such experiments care must be used to prevent over-exposure, 
and the specimens should be examined from time to time. There are 
also cases in which both constituents would be destroyed by exposure 
to white light, but one is changed by one kind of rays, and the other 
by another kind. For instance, when the mixed solution in carbon sul- 
phide of phycovanthin and orange lichnoxanthin, obtained from certain 
age and lichens, is exposed to direct sunshine, the phycoxanthin is 
son destroyed, but at the same time some of the orange lichnoxan- 
thin, and it is almost impossible to arrest the exposure at the proper 
pint. When, however, the mixed solution is kept under deep green 
dass, it is easy to decompose nearly all the phycoxanthin without 
mterially diminishing the amount of the orange lichnoxanthin. 

Asa general rule, when solutions of such substances are exposed to 
direct sunshine, their colour is destroyed without formation of any 
intermediate coloured product; but in a few cases entirely different 
coloured compounds are generated, and afterwards themselves destroyed 
on further exposure. , This bleaching effect depends upon the com- 
bined presence of light and air, for if the solutions are kept in the 
dark, or sealed up in tubes quite free from air, and then exposed to 
the sun, very little or no such alteration occurs. Other things being 
equal, the rate of change varies enormously according to the nature of 
the substance, and with the same substance it varies much according 
to the solvent. 

The presence of minute quantities of certain oils very greatly in- 
creases the rate of change in a solution exposed to the light, and it is 
convenient to call this their sensitising action. Probably in many 
cases it depends upon their ozonising influence. Turpentine is a very 
useful sensitiser, the chief objection to it being that it sometimes acts 
a an oxidiser, even in the dark, and is too energetic, so that very little 
should be used. Oil of citronella has a very powerful reverse action, 
and greatly reduces the effect of light. 

It might naturally be expected that those rays of light which are 
absorbed most strongly would be most instrumental in effecting de- 
composition. If this be a law, it is subject to modifying conditions 
hot yet apparent; and since many of the changes do not take place 
without the presence of air, they are due, not to light itself alone, but 
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to oxidation intensified by its presence. At all events it is not merely 
the blue end of the spectrum that acts, for some substances are 
rapidly destroyed in red light, as was shown by Herschell, and subse. 
quently by Gerland. Many cases have been met with in which a 
number of substances having many properties in common, but differing 
in the position of their absorption-bands, are decomposed when exposed 
to light, in the order in which the bands lie towards the red end, so 
that there is probably some connection between these facts. When the 
spectra are quite unlike (for example, when one has two and the other 
three bands, or two at a different interval, or no bands at all) there is 
no such connection. Those which seem to approach most closely and 
uniformly to the law belong to simple groups, and it is probable that 
if there were a perfect series of substances the rate at which they would 
be decomposed by the action of light would vary directly as the length 
of the waves absorbed, or, what would express the facts equally well 
in many cases, as though the power of decomposition varied directly 
as the width of the spectrum over which the absorption extends, i.e, 
as the number of different rays absorbed. This would also in a great 
measure correspond with what occurs when the same substance is dis- 
solved in liquids which cause the absorption to extend more and more 
towards the red end. Whether this be a general law or only a common 
fact, the results are of very great importance in connection with the 
present subject. 

By applying the above general methods to the study of the mixed 
coloured solutions obtained from plants, there is usually no serious 
difficulty in carrying out a qualitative analysis, even though half-a- 
dozen or more coloured substances are present. It is, however, often 
very desirable to determine them quantitatively ; not, indeed, their 
relative weights in one case, but the relative amount of each particu- 
lar colouring matter in different plants, or in the same plant when 
grown under different conditions—a kind of comparative quantitative 
analysis. In some cases this can be done without difficulty. The 
various coloured constituents can be separated with sufficient accuracy, 
and the relative volumes of equally strong solutions determined. _ The 
most convenient plan is to have test-tubes of the same internal dia- 
meter, and to dilute the solution in one or in both until the intensity 
of the colour is exactly the same, or, still better, until the characteristic 
absorption is equal. The relative length of the column in the tube 
gives the relative amount of the particular colouring matter. 


The subject of comparative vegetable chromatology may be divided 
into two parts, viz., first, that in which different specimens of the same 
plant growing in different conditions are compared, in order to learn 
the effects due to external agencies ; and, secondly, that in which dif 
ferent plants growing in similar conditions are compared, in order t 
ascertain the effects due to internal organization. ; 

There are many facts connected with the colouring of plants which 
appear to be almost or quite unintelligible, if it be assumed that the 
chlorophyll, as formed in spring, remains permanent until the leaves 
fade in autumn. If, on the contrary, it be assumed that the various 
colouring matters, or at least some of them, are in a state of constant 
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change, many striking facts can be readily explained. This paper 
discusses the subject in accordance with the hypothesis that the colour- 
ing matters are being more or less constantly formed by the internal 
constructive energy of the plants, and decomposed by the destructive 
action of the oxygen of the air, intensified by the presence of light ; 
and that the condition of each particular part of a plant, at all seasons 
of the year and under different circumstances, depends upon and ex- 
presses the temporary or more permanent equilibrium between these 
two opposing forces, both of which may vary very considerably. 

When a solution of chlorophyll is exposed to the sun and air, it is 
decomposed, the rate of change and the character of the result varying 
much according to the solvent, and also depending on the presence of 
minute quantities of sensitizing or protecting oils. When dissolved 
in benzene or absolute alcohol, and protected by oil of citronella, the 
chlorophyll slowly disappears, and very little of a red colouring matter 
is formed, or, if it be formed, it is destroyed almost as quickly, not 
accumulating so as to become conspicuous. On the contrary, when 
the chlorophyll is dissolved in carbon sulphide, the change is far 
more rapid, and several different crimson and red substances are 
formed, the production of each particular kind depending on a variety 
of conditions not yet completely understood ; and this makes it still 
uncertain whether some are exclusively or only mainly due to blue and 
some to yellow chlorophyll. Since these red substances are destroyed 
by the action of the blue rays, they are obtained to greater advantage 
by exposure to red light, which acts upon the chlorophyll, but not on 
these products. It thus appears that chlorophyll is first decomposed 
by light into various coloured compounds, which become colourless on 
farther exposure, and that these may be developed so as tu be very 
conspicuous or scarcely visible, according to particular conditions. 

The red substances thus formed artificially differ from those met 
with in plants, in being soluble in carbon sulphide, and more rapidly 
destroyed by the action of light; nevertheless it appears probable that 
those often found in leaves are products formed by the action of light 
on chlorophyll, under conditions which have not yet been artificially 
reproduced. By adopting this hypothesis, the changes which occur in 
many leaves at different seasons of the year admit of very simple ex- 
planation. The leaves of some plants are more especially subject to 
this disappearance of chlorophyll and formation of erythrophyll when 
the twig on which they grow is partially broken, or when the leaf is 
actually severed from the plant, but remains in a damp place, so as not 
to actually wither, especially when the underside is exposed to the light. 
The change is also frequently dependent on the presence of parasitic 
fungi or insects, and there seems to be no doubt that one essential condi- 
tion is that the leaf should be in a state of low vitality. It also depends 
upon the presence of light; for ifa leaf which seems likely to change be 
partially covered with some opaque substance, that part will remain 
green when the rest has turned red. ‘This explanation of the facts 
agrees very well with what occurs at different seasons of the year. 
The leaves of some plants are almost perfectly green in summer, but 
as winter approaches they turn more or less red, and on the return of 
spring these self-same leaves lose their red colour and become green. 
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From this the very simple conclusion may be drawn, that as the tem. 
perature falls the equilibrium between the constructive and destructive 
agencies is so much modified by the reduction of vital activity, that the 
amount of chlorophyll formed is relatively less than that of the red 
substance, whereas at a more favourable season of the year, more of 
the chlorophyll and less of the red are produced, and the leaves again 
become green. 

Although plants grown in the dark develop little or no chlorophyll, 
but become blanched, yet chlorophyll when in solution is rapidly de. 
composed by light. The power with which colouring matters resist 
decomposition when in living plants is very remarkable, and may in 
part be due to their not being in solution, and to the unknown force 
which has been called constructive energy. If it be supposed that they 
are in some way formed through the agency of light from other con. 
stituents of the plants, and then decomposed by further action, a 
number of remarkable facts may easily be explained. It appears that 
their development is some direct function of light until a certain quan- 
tity of each has been formed, and a sort of equilibrium established, 
varying in its character according to the particular plant, but at the 
same time the amount of each decomposed continues to increase directly 
as the intensity of the light; so that the equilibrium between the 
different substances is not the same for light of different intensities, 
but after having reached a maximum, the quantity of each decreases 
more or less with increased light. This change of equilibrium is fully 
established by a comparison of leaves grown under different circun- 
stances. The exterior leaves of Aucuba Japonica, on the south side, 
when fully exposed to the sun, are usually very much dappled with 
yellow patches almost free from chlorophyll, and even the green plants 
are pale; whereas the leaves in the interior of the plant, where much 
shaded, have very few or none of the yellow patches, and are of a dark- 
green. This difference in the equilibrium could be imitated artificially 
by so contriving that a certain quantity of each colouring matter should 
be added ata uniform rate to a solution exposed to the sun. In that 
case the relative proportion in which they would remain would depend 
on the rate at which they were introduced and the intensity of the 
action of the light. 

The green Alge are perfectly typical plants as far as their colouring 
matters are concerned. On the contrary, the olive alge differ in a very 
marked manner ; they contain no yellow chlorophyll, nor either of the 
two kinds of xanthophyll, all so characteristic of the most perfect 
plants, but contain chlorofucin and fucoxanthin, both of which occur 
in certain species of Actinic, like Anthea cereus, var. smaragdina. The 
presence of such colouring matters, therefore, connects the olive aly@ 
with the lower classes of animals, in the same manner that the presence 
of blue chlorophyll connects some animals with plants. Such sub- 
stances, though essential to the growth of plants, are not constant 
closely allied species of animals, as though they were of no more im- 
portance to the life of animals than the accidental vegetable-colourmg 
matters are to the life of plants. If then, according to these prin- 
ciples the olive alge be looked upon as a link connecting the lowest 
classes of plants with the lowest classes of animals, there is a perfect 
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and simple continuity ; whereas if they were to be considered interme- 
diate between green alge and the higher eryptogamia, there would be 
two great breaks of chromatological continuity. The olive alg@ are also 
connected in another manner with lichens through oscillatorie, and the 
latter approach most closely to the olive algw when their vegetative 
energy is the weakest, when so little light is present that they can only 
just keep alive. This seems to show that the colouring of the olive 
alge, in some way or other, belongs to a lower type than that of the 
green algee. 

The coloured substances in the petals of flowers are in many cases 
exactly the same as those in the foliage from which chlorophyll has 
disappeared ; so that the petals are often exactly like leaves which have 
turned yellow or red in autumn, or the very yellow or red leaves of 
early spring, but in other cases special coloured substances are de- 
veloped which do not occur in leaves. Some of the particular colouring 
matters occur in very different natural orders; others have as yet been 
found in only one particular order, or even only in a single species. 
By diminishing the exposure to light, a complete alteration may be pro- 
duced in the relative amount of the colouring matters. 

Leaves which are normally very yellow, appear to be characterised 
by a very low constructive energy. In many, if not all, such cases 
there is not only a great change in the total amount, but also a most 
important difference in the relative quantity of the blue and yellow 
chlorophyll. 

In normal healthy green leaves there is every reason to believe that 
the chlorophyll is chiefly in the free state. On boiling such leaves, 
which must contain no free acid, in water for a short time, the oils or 
wax present combine with the chlorophyll, and raise the band somewhat 
farther from the red end, especially if the relative amount of chloro- 
phyll is small. When the chlorophyll is dissolved in the common fixed 
oils, the band is still further raised. The small quantity of chlorophyll 
in very yellow leaves appears to be chiefly combined with some oil, fat, 
or wax, so that the spectrum resembles that of a green leaf which has 
been boiled. 

The original paper gives full details of the methods adopted for iso- 
lating the various colouring matters, and of the particular absorption- 
bands by means of which they may be recognised, together with 
tabulated results of comparative quantities of colouring matters ob- 
tained from plants under different conditions. 

J. B. 


Decomposition of Carbon Dioxide by Plants in the Direct 
Solar Spectrum. By K. Timirasew (Deut. Chem. Ges. Ber., 
vi, 1212), 


Tue decomposition-curve does not correspond with the light spectrum, 
and seems rather to agree with the absorption-spectrum of chloro- 
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Composition and Culture of Tobacco. By S. W. Jounsox 
(Annual Report of the Connecticut Board of Agriculture, 1873, 
_ 384—416). 


Topacco leaf, as sold by the farmer, contains about 30 per cent. of 
water. The ‘following table shows the ash-constituents and nitrogen 
of dry tobacco leaf from Connecticut and Massachusetts, and also ‘the 
mean ash-constituents of Kentucky tobacco analysed by Dr. Peter :— 


Phosphoric 
Sum of ash 
ingredients. 


Sulphuric | 
acid. 


acid. 


| Nitrogen. 


Chlorine. 


New England tobacco :— 
Highest percentages ......| ° 2°55, 1°69 *23'2 °21/7 °45)1 °81) 19-40 
Lowest percentages ..... | ‘0% 08) °52) a 3° "94:3 ° 08} 12 32 
Mean (12 samples) ......| °14/1°55 1-09) °59 |5- "365° *33| 16°56 \4°2 

Kentucky tobacco :— | | 
Mean (30 samples) ‘ 48) m4 “64 |4° ins es °27| 12°83 

| | 


The ash given in the table does not include sand or carbonic acid. 
Nitrogen was apparently determined by Dumas’ method ; combustion 
with soda-lime yields results much below the truth. The percentage 
of nitrogen is greater than in any other cultivated crop; part of it 
exists as nitrates. The composition of tobacco is plainly very variable; 
like all green crops, its constituents are much influenced by the nature 
of the soluble matters in the soil; the leaves are also of various ages. 
According to Schleesing and Nessler, tobacco burns best when it con- 
tains considerable quantities of potassium malate; this condition the 
manufacturer is able to imitate by treating the leaves with a solution 
of potassium acetate, or of some other organic potassium salt. The 
presence of chlorides is injurious to combustion, but the evil is obviated 
if a more than usual proportion of potassium malate is present. Sul- 
phates rather favour, and nitrates are prejudicial to proper combus- 
tion. Tobacco dried without fermentation is yellow; according to the 
extent of the fermentation is the deepness of the colour. 

The author estimates that a good crop of tobacco, yielding 1,260 lbs. 
of dry leaf and 1,100 lbs. of dry stalk, will remove from the soil in Ibe 


per acre :— 
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As the stalks are returned to the land, tobacco is not a very exhausting 
crop, but since the period of growth is very short (three months in the 
middle of summer) it requires to be abundantly manured. Farmyard 
manure, guano, fish manure, and gypsum, with potassium salts (avoid- 
ing the chloride) under special circumstances, are recommended. As 
the soil is for the greater part of the year unoccupied by the crop, a 
serious loss of nitrogen may take place by the washing out of nitrates. 
To avoid this Dr. Riggs recommends that rye should be sown as soon 
as the tobacco is off, and ploughed in as a green crop when cultivation 
for tobacco commences. 


R. W. 


Effect of Manures on the Subsequent Condition of the 
Land, By R. Warineron (Agricultural Economist, 1873, 206). 


Analytical Chemistry. 


Improved Apparatus for Use in Quantitative Analysis. 
By A. Gawatovsk! (Zeitschr. Anal. Chem., xii, 181). 


Tue first piece of apparatus is intended to prevent loss by spirting 
in the evaporation and concentration of liquids, and thus to quicken 
these operations. 

A funnel-shaped tube is inverted and fixed in the neck of the flask 
containing the liquid, so that while air can come freely in and the vapours 
can go out, the spray is condensed and drops back into the vessel. A 
bulb is blown on the tube to facilitate the condensation. 

The second is an improved siphon. A lily-shaped glass closed at 
the top has a siphon tube fixed in it, so that the short arm reaches 
nearly to the bottom inside.. A second tube is fixed on the top of the 
vessel. When the vessel is placed in a liquid mouth downwards, the 
second tube being closed with the finger, the compression of the air 
inside causes ‘the siphon to act. Should it fail to do this, it is only 
necessary to blow gently through the second tube. 


G. T. A. 


A New Application of Kempf’s Washing-bottle. By A. Savrr 
(Zeitschr. Anal. Chem., xii, 177). 


A contrivance by which carbonic acid instead of air passes into a 
bottle containing stannous chloride, as the liquid is drawn off. It cannot 
be further described without reproducing the woodcut. 

G. FT. A. 


Estimation of Chlorine in Presence of Sulphurous Acid. 
By R. Messet (Zeitschr. Anal. Chem., xii, 183). 


Tar author found that, in the quantitative estimation of chlorine (hydro- 
chloric acid) in the gases from the flues of alkali-works, Mohr’s method 
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(7.e., a neutral solution with potassium chromate as indicator) was in. 
applicable in presence of sulphurous acid. In such cases it is better tp 
use the method of Gay-Lussac. 


GS. %. 4 


Addition to the Paper* on “A Generally Applicable Method of 
Estimating Sulphur.” By A. Saver (Zeitschr. Anal. Chem, 
xii, 178). 

A TABLE containing the results of analyses of several bodies with respect 

to their percentage of sulphur. 

The author adds that sulphur cannot be estimated by his method in 
pig-iron, since, owing to its caking together when ignited in a stream of 
oxygen, it cannot be perfectly burned. In the case of coal, peat, and 
similar bodies the author now uses common air instead of carbonic 
acid; but with carbon sulphide and illuminating gas, carbonic acid 
must be employed. He also now uses a second U-tube (bulbed) for 
the more complete absorption of the bromine-vapours and of the 
sulphurous acid. This tube contains very dilute hydrochloric acid. 


es 


Estimation of Sulphurous and Hydrosulphuric Acids with 
Iodine. By Dr. F. Mour (Zeitschr. Anal. Chem., xii, 292—296). 


By adding to the solution of sulphurous acid, which is to be titrated 
with iodine according to Bunsen’s method, an excess of sodium bicar- 
bonate or ammonium sesquicarbonate, the necessity for the extreme 
dilution recommended by Bunsen is completely obviated. Dilution is, 
indeed, to be avoided, as it is difficult to free the diluent water from 
dissolved oxygen. 

The author, after numerous experiments, rejects the titration of 
hydrosulphuric acid by iodine and prefers to use its reducing action on a 
ferric salt (preferably the sulphate or ammonio-sulphate), titrating the 
ferrous salt with permanganate. Nothing is said about the action of 
the separated sulphur. 

The well-known decomposition of standard “ hypo” solutions, when 
kept exposed to light, may be entirely prevented by the addition of 
5 grams of ammonium sesquicarbonate or 1—2 grams of the normal 
carbonate (?) per litre. A =; normal solution containing 20 grams of 
the sesquicarbonate per litre kept its strength perfectly for 18 months. 
The action apparently consists in the neutralisation of the free carbonic 
acid in the solution. This acid readily decomposes sodium thiosulphate 
at a slightly elevated temperature and probably slowly in the cold. 
Sodium bicarbonate has no protective action, and the fixed alkaline 
monocarbonates are obviously inadmissible. 

In titrating “hypo” with iodine the first appearance of a blue colour 
must be taken as the termination, since sodium tetrathionate itself 


appears capable of slowly decolorising the solution. 
M. J. S. 


* See page 939 of last volume. 
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Estimation of Selenic Acid. By O. Perrersson 
(Zeitschr. Anal. Chem., xii, 287—289). 


Tue appreciable solubility of barium selenate and its tendency to carry 
down other salts, render it unsuitable for exact determinations of 
selenic acid. The author has determined its solubility in water : 

100 c.c. of the boiling saturated solution contain 0°0138 gram, 

100 c.c. of the cold saturated solution contain 0°0118 gram. 

At a dull-red heat the salt is permanent, but at a white heat it is 
completely reduced to selenite. The author proposes to use this method 
for determining the equivalent of selenium. A preliminary experiment 
with 1°3 grams indicated only 76°78 instead of 79°5, the number at 
present adopted. 

Contrary to the opinion of Otto and Wohlwill, the author finds that 
selenates may be completely reduced by 5—10 minutes boiling with 
somewhat concentrated hydrochloric acid (a dilute acid acts slowly and 
incompletely), and that the chlorine evolved corresponds exactly with 
the selenic acid present. On treating 0°2915 gram of potassio-alumi- 
nium selenate in this way and determining the chlorine with ‘‘ hypo” 
and iodine, a result was obtained closely corresponding with theory, 
but agreeing equally well with equivalent 79°5, and that adopted by 
the author, viz., 79°U. 

M. J. S. 


Estimation of Ammonia. By F. Riivorrr (Pogg. Ann., cxlix, 


379—381). 
Waren ammonia salts in solution are boiled with caustic soda, the 
bumping of the liquid is often very troublesome, To prevent this, the 
author passes a current of steam through the boiling liquid. He also 
adapts a short exit-tube to the flask in which the liquid is placed ; this 
tube is fitted with caoutchouc tubing and a spring clamp. By bring- 
ing a piece of red litmus paper near the end of this tube and opening 
the spring-clamp, it is easy to tell whether or not the ammonia is 
entirely expelled from the liquid. 
M. M. P. M. 


Estimation of Chromium in Chrome-iron Ore. By 
F. C. Putiuips (Zeitschr. Anal. Chem., xii, 189—191). 


Accorptng to Al. Mitscherlich, most minerals which are decomposed 
with difficulty, suffer decomposition and enter into solution when they 
are heated with sulphuric acid in sealed glass tubes. 

As regards the application of this method to the analysis of chrome- 
ivon-stone, the author endeavoured to find at what degree ef concentra- 
tion of the sulphuric acid the decomposition takes place most readily. 
The most favourable results were obtained with acid of 1°34 specific 
gravity. 

To separate and estimate the chromium, the solution is mixed with 
sodium carbonate in excess, and bromine-water added with shaking of 
the liquid. By this means the chromium is made to enter into solu- 
tion as sodinm chromate. 
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Gibbs has recommended the use of bromine or chlorine to separate 
chromium oxide from the oxides of the third and fourth groups in an 
alkaline solution, or in presence of sodium acetate. A number of ex. 
periments convinced the author that the separation of chromium from 
zinc, manganese, iron, and alumina by means of bromine is complete, 

Traces of manganic acid and ferric acid were decomposed by 
alcohol. 

The presence of alumina hinders the reaction to some extent, and it is 
necessary that the solution, when alumina is present, should be very 
dilute, and should contain only a small excess of sodium carbonate, 
The solution should not be heated till after the addition of the bromine, 
for if water be added to the hot solution, only small quantities of 
chromium oxide are converted into chromate, even after long heating. 


ee 


Determination of the Specific Gravity of Gunpowder. By 
E. Luck (Zeitschr. Anal. Chem., xii, 183—189). 


Some time ago, Professor Heeren published a method of determining 
the specific gravity of gunpowder by what he called a saturation 
process. 

A weighed quantity of dried powder is by this method treated with 
absolute alcohol, either without, or preferably with the help of an air 
pump, in order to get rid of the air contained in the grains. ‘Iwo 
formule are given for calculating the results, one of which is introduced 
into the Handwiérterbuch der Chemie, while the other (the abbreviated 
formula) finds a place in Muspratt’s Technical Chemistry. 

The author’s object is to show that the first of these formule 
gives accurate results, even if a residue of air is left in the grains of 
powder, provided that this residue does not vary during the operation, 
while the abbreviated formula is trustworthy only when the whole of 
the air has been expelled by the alcohol. The shorter method saves 
one weighing and the use of the pycnometer, but these advantages are 
purchased at the expense of certainty in the results, aes 


Gas Analysis. 
By G. BLorxmann (Deut. Chem. Ges. Ber., vi, 1401). 


ILLuMinaTING gas of known composition was passed through a porce- 
lain tube at about 1000°, air being excluded. The marsh-gas was 
unaltered in quantity, but the hydrogen had increased, and all heavy 
hydrocarbons had disappeared. Carbon was deposited inside the tube, 
and fine naphthalene crystals near the exit. ; 
The gases formed from a Bunsen burner when burning down conta 
carbon oxide, carbon dioxide, acetylene, and steam, and no free oxyge, 
no absorption by pyrogallate being noticeable. sone 


‘ining 
ation- 


| with 
in air 

Two 
Juced 
riated 


mule 
ins of 
ation, 
ole of 
saves 
s are 


ANALYTICAL CHEMISTRY. 291 


Techno-chemical Gas Analysis. By F. Mour (Zeitschr. Anal. 
Chem., xii, 290). 


New Spirit Lamp. By F. Mour (Zeitschr. Anal. Chem., xii, 
291). 


Estimation of Anthracene. By E. Luck (Deut. Chem. Ges. Ber., 
vi, 1347—1348). 


ArreR numerous experiments it was found best to estimate the hydro- 
carbon in the crude commercial article as anthraquinone: for, 1. An- 
thracene dissolved in glacial acetic acid and boiled with chromic 
anhydride yields the theoretical quantity of anthraquinone. 2. This 
quinone is not oxidized by long-continued treatment with the chromic 
solution; and, 3. All other substances usually associated with anthra- 
cene in the commercial article, even chrysene and paraffin, are changed 
by the long-continced action of chromic anhydride into compounds 
which are soluble in alkaline solutions, and can thus be separated from 
the anthraquinone. 

A gram of the anthracene to be examined is dissolved in 45 c.c. of 
boiling glacial acetic acid, filtered if necessary, and then a solution of 
10 grams of chromic anhydride in 50 c.c. glacial acid, and 5 c.c. water 
is gradually added, until a slight excess of chromic acid remains, even 
after long boiling ; this may be readily ascertained by the red spot of 
silver chromate which will be produced by a drop of the liquid on a 
surface of metallic silver. It is then allowed to cool, diluted with 
li ¢.c. water, and, after being allowed to stand for some time, the 
quinone is collected on a filter and washed, first with water, and then 
wih a very dilute alkaline solution, and finaily with water; 0-010 
gram must be added to the weight of the quinone dried at 100°, being 
the loss occasioned by its solution in the dilute acid. 


C. E. G. 


Estimation of Methyl Alcohol in Wood-spirit. By G. Kre.u 
(Deut. Chem. Ges. Ber., vi, 1310—1312). 


Meruyt alcohol being now largely used in the manufacture of aniline 
colours, it is of great importance to have a simple method for deter- 
mining the quantity of this alcohol in commercial wood-spirit. The 
author recommends the following process:—A dry flask holding 
100 ¢.¢., and containing 30 grams of phosphorus di-iodide, is closed 
with a double-perforated stopper (best of glass) which is provided 
with a small tap-burette in which 5 c.c. of the wood-spirit, measured 
at 15°, are placed. In the other hole a condensing-tube, bent at an 
obtuse angle, is fitted. The wood-spirit is then added drop by drop, 
and when all is introduced, the flask is heated for five minutes in boil- 
ing water, and then inclined, to distil off the methyl iodide. The 
receiver consists of a glass tube holding 25 c.c., the lower end being 
narrowed and calibrated. When the distillation is finished, the con- 
denser is rinsed out with water, and the receiver filled with water to 
the mark, and after the contents have been well shaken, the volume of 
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the iodide is read off. As 5 c.c. of pure methyl alcohol yield unde 
these conditions 7°19 c.c. of iodide, the quantity of the alcohol in wood. 
spirit can be found by a simple proportion. Of the impurities contained 
in wood-spirit, only methyl acetate has to be considered, because it is 
also convertcd into the iodide; but the error arising from this sub. 
stance may be neglected, because it also forms methylated anilines, 
moreover its quantity can be easily determined by heating the wood- 
spirit with standard soda, and finding the quantity used by means of 
standard acid. Acetone yields, under the above conditions, only a few 
drops of a distillate which is soluble in water, and the other impurities 
are converted into resinous bodies. 
C. §. 


Estimation of Sugar by means of Iron. By Epm. Rirrarp 
(Compt. rend., Ixxvii, 1103—1105). 


THE reaction whereby certain organic substances retain iron in solu- 
tion in an ammoniacal liquid has already been applied by Juette to the 
estimation of one of them, viz., tartaric acid. It is now found that the 
reaction affords a very satisfactory method of estimating sugar also. 
100 milligrams of iron in the state of crystallised perchloride require 
2°587 grams of sugar to keep the liquid clear on addition of ammonia 
in excess. To this quantity, therefore, of the sugar to be examined, 
after separation of the lime with ammonium oxalate, ammonia is 
added in excess, and then solution of crystallised ferric chloride as long 
as the liquid remains clear. The number of milligrams of iron used 
without the formation of a precipitate will be equal to the percentage 
of real sugar in the sample. The solution must not be heated. If the 
ferric chloride has been decomposed by heating for some time to 100’, 
2°71 grams of sugar are required to keep 100 milligrams in solution. 
Invert sugar is more than seven times as efficacious as ordinary sugar 
in retaining iron in solution. The invert sugar must therefore be got 
rid of beforehand by dissolving it in cold alcohol of 95°. The results 
agree with the indications of the saccharimeter. L¢ 
B. J. G. 


Estimation of Grape Sugar. By F. Mour 
(Zeitschr. Anal. Chem., xii, 296—299). 


Owine to the impossibility of observing accurately in coloured liquids 
the termination of the reaction of grape sugar with potassio-cupric tar- 
trate, it has been proposed to estimate the amount of cuprous oxide 
precipitated. This may be very accurately accomplished by dissolving 
it (after very thorough washing) in acidified ferric sulphate and 
titrating with permanganate. 

1 c.c. of 5 normal permanganate (3°162 grams per litre) is equal to 
0:00396 gram of sugar, The addition of a large excess of the copper 
solution does not impair the accuracy of the result. x. 

M. J. S. 
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Estimation of Mineral Constituents in Beet Juice. 
By N. Boroputin (Deut. Chem. Ges. Ber., vi, 1207). 


Tue juice is evaporated and carbonised, and by treatment with sul- 
phuric acid the bases present are converted into sulphates. The ash 
thus obtained is dissolved in water, and the solution made up to the 
original volume of the juice. The amount of ash is found by taking 
the specific gravity of this solution. The author finds that the propor- 
tion of ash thus determined bears a pretty regular relation to the sugar 
value of the beet. This relation is expressed by a simple empirical” 


formula. 
W. A. T. 


An Apparatus for the Quantitative Estimation of Fat. 
By E. Simon (Zeitschr. Anal. Chem., xii, 179). 


Tue substauce to be examined is mixed with ether or carbon sulphide 
ina flask. The ether or carbon sulphide is then distilled off through 
a tube leading to a smaller weighed flask. Any small particles are 
prevented from passing over by a kind of filter placed at the end of 
the tube which dips into the larger flask. 

Further description is useless without the wood-cut. 

The advantages claimed by the author for his apparatus are saving 
of time and labour, as well as of ether, since with 300 c.c. of ether it 
is possible to make as many as four quantitative estimations of fat in 


a day. 
G. T. A. 


Researches in the Domain of Forensic Chemistry. 
By H. Srruve (Zeitschr. Anal. Chem., xii, 164—176). 


No. II. Experiments on some Alkaloids.* 


Nicotine and Colchicine—In a case of poisoning in which death was 
ascribed to the presence of these two alkaloids, the author was called 
upon to perform the verification analysis. 

Two small bottles, A and B, were given him, one of which, A, was 
said to contain a dilute solution of colchicine, the other, B, of nicotine. 
Of the presence of the latter body in B there was no doubt, but the 
_— experiments led him to conclude that colchicine was absent 
in A. 

Dr. Malinin, who performed the original analysis, suggested that 
this negative result might be due to the fact that the extract had been 
exposed for several days during a hot summer to the direct action of 
—— and that hence some alteration had taken place in the col- 
chicine. 

In order to decide this question, a solution of colchicine was pre- 
pared, and after being tested by various reagents, was divided into 
two parts, one of which was exposed to direct daylight and sunlight 
while the other was kept in the dark. At the end of five weeks the 
solution which had been exposed to light did not give the usual re- 


* For No. I, see last volume, p. 1168. 
VOL, XXVII. x 
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actions, whereas the one kept in the dark had experienced no alteration. 
Possibly light may affect the solutions of other alkaloids. 

Morphine and Piperine.—In this case two powders were sent for the 
verification-analysis, one of which was labelled morphine, the other 
piperine. The reaction with iodic acid and chloroform left no doubt 
about the first substance. Experiments with the second powder, and 
parallel experiments conducted at the same time with specially pre- 
pared piperine, proved that the substance was not piperine itself, but 
some body which closely resembled it in many of its properties. A 
description of the powder is given, together with a table of reactions 
compared with those of piperine. The author afterwards discovered 
that this substance was imported from England under the name of 
piperine as a special remedy for intermittent fever. 

On the Application of Phosphomolybdic Acid to the Detection of some 
Alkaloids.—Many years ago the author and Professor Svanberg, of 
Stockholm, showed that ammonium molybdate in presence of nitric 
acid is an excellent test for phosphoric acid. Later De Vrij, and 
more especially Sonnenschein called attention to the use of phospho- 
molybdic acid for the detection of ammonia. It was then found that 
it could be used for the precipitation of the compound ammonias, 
though it also throws down some other nitrogenous organic bodies, 
such as albumin and leucine. 

As the alkaloids belong to the class of compound ammonias, the 
author thinks that phosphomolybdic acid deserves more attention in 
their detection than it has received, and gives the results of his own 
experience with it in several cases. 

Brucine and Strychnine—A liquid containing alcohol, to which 
most probably some extract of nux vomica had been added, was to be 
tested for brucine and strychnine. For this purpose a part of the 
liquid was evaporated on the water-bath till all the alcohol was 
expelled. The residue diluted with water was precipitated with phos- 
pho-molybdic acid. The bulky dirty yellow precipitate was washed on 
a filter with water containing nitric acid, and tested for brucine. Even 
small traces of the precipitate gave the reactions of brucine. 

The characteristic colour-reaction with potassium chromate in a 
sulphuric acid solution for the detection of strychnine does not take 
place in presence of brucine. If, however, a solution of strychnine is 
precipitated with phosphomolybdic acid, and the dirty yellow precipi- 
tate is dissolved in concentrated sulphuric acid, a small crystal of 
potassium chromate at once produces the reaction in the yellow liquid. 

Strychnine phosphomolybdate forms on drying a bright yellow 
amorphous mass, which dissolves slowly in concentrated sulphuric 
acid to a violet-coloured liquid. A small piece of potassium chromate 
added to this liquid when perfectly cold instantly produces the usual 
reaction. 

Dried strychnine phosphomolybdate dissolves in caustic potash at 
ordinary temperature to a yellow liquid. This solution leaves, on 
spontaneous evaporation, a bright yellow residue, which gives the 
usual reactions with concentrated sulphuric acid and with potassium 
chromate. 

Colchicine.—If a liquid containing colchicum wine is precipitated in 
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a similar manner, an orange-coloured precipitate is obtained, which 
dissolves while moist in concentrated nitric acid, with production of 
the usual violet colour. The colour is heightened by addition of con- 
centrated sulphuric acid, but is not lasting. If water is added to the 
solution, it becomes bright yellow, and on addition of a solution of 
caustic potash to alkaline reaction, the colour changes to red. 

Colchicine phosphomoiybdate dried at the ordinary temperature 
forms a dark greenish brown mass, which dissolves in caustic potash 
to a yellow liquid, while blue molybdic oxide separates. On evapo- 
ration in the air, a dark brown residue is left, which dissolves in 
strong sulphuric acid, with production first of a dirty, then of a yellow 
colour. Addition of caustic potash gives rise to the ordinary reaction. 

The dry compound dissolves in strong nitric acid to a yellow liquid, 
which becomes red on addition of strong sulphuric acid. If it be dis- 
solved in concentrated sulphuric acid, a dark blue solution is obtained, 
which becomes brown on warming. 

These acid solutions assume a red colour on addition of excess of 
caustic potash. 

Daturine-—In some seeds of Datura stramonium which had already 
been used, it was necessary to show the presence of the alkaloid. Part 
of the seeds was twice treated with water containing sulphuric acid 
with the aid of heat. The yellowish extract so obtained was somewhat 
concentrated and precipitated with phosphomolybdic acid. The 
bulky brown precipitate after being washed and treated with strong 
sulphuric acid and potassium chromate, gave, when warmed, the 
characteristic odour of the flowers of Spirea ulmaria. 

Morphine.—The presence of opium was suspected in a dark-brown 
alcoholic extract, and it was necessary to determine with certainty the 
presence of morphine. <A part of the solution mixed with an equal 
volume of water was warmed till all the alcohol was expelled. The 
liquid was then precipitated with phosphomolybdic acid, and the 
bulky flocculent yellowish-brown precipitate collected and washed. 

A small quantity of the fresh precipitate gave the usual colour- 
reactions of morphine. If morphine phosphomolybdate, either moist 
or after being dried, is treated with a few drops of caustic potash in an 
evaporating dish, the solution instantly becomes more or less deeply 
blue. This colour, however, quickly passes through brown to orange, 
and becomes more distinct on standing. Mere traces of the precipi- 
tate will produce this reaction. 

If the precipitate to be tested for morphine is placed in a porcelain 
basin, and solution of caustic potash allowed to run in, fluid streaks 
form round the precipitate, which show a blue colour at the edges, 
while in the centre they are of the most distinct orange colour. If the 
solutions thus treated with caustic potash are left exposed to the air, 
the colour does not fade away, but on slow evaporation becomes still 
more distinct, and when the liquid is sufficiently concentrated, orange- 
coloured drops are formed in it, which can be examined under the 
microscope. 

As a proof of the delicacy of this reaction, two solutions of quinine 
sulphate (‘5 gram of the salt in 20 c.c. of water) were prepared, and to 
one of them was added ‘06 gram of morphine acetate. Both were then 
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precipitated by phospho-molybdic acid, and on treatment of the pre. 
cipitates with sulphuric acid and with caustic potash, the morphine 
was detected in the clearest manner in one, while the other showed no 
trace of it. 

G. T. A. 


Determination of Nitrogen in Albuminoids. By H. Ritruavszy 
(J. pr. Chem. [2], viii, 10—21). 


Accorptne to Seegen and Nowak (J. pr. Chem. [2], vii, 200) the nitro. 
gen in albuminoids can only be determined exactly by Dumas’ method, 
the result being always too low when Will and Varrentrapp’s method is 
used. The author, who has made a very large number of analyses of 
these bodies, has obtained quite different results, showing that the 
nitrogen can be determined very exactly with soda-lime, if the following 
conditions be fulfilled :— 

(1.) The substance must be powdered as finely as possible.—This is 
most conveniently done by adding absolute alcohol to the freshly pre- 
cipitated moist albuminoid, which is thus soon changed into a friable 
mass. If this be not possible, it must be triturated in a polished iron- 
mortar or powdered with a very fine steel file. The finely powdered 
substance is dried and introduced, whilst hot, into narrow-weighing 
tubes. 

(2.) To 1 part of substance at least 40 parts of soda-lime must be 
taken. After one-half of the tube is filled, the substance is added, then 
another fourth of the tube is filled, and then the substance and soda- 
lime are mixed by means of a spiral wire. It is convenient to have 
in the hind part of the tube some moist soda-lime, which, in order to 
show how far it extends, has a colour somewhat differing from the dry 
soda-lime. Thus, after the combustion is finished, the water will drive 
the products of the combustion into the absorption-bulbs. 

(3.) The ammonia must be determined as platinum double salt, as 
by using standard sulphuric acid no concordant results are obtained. 
Neither the soda-lime nor the platinic chloride must of course contain 
any nitric acid, and the chloride ought to be added only after the con- 
tents of the absorption-bulbs have been evaporated nearly to dryness, 
in order to volatilise any hydrocarbons. 


C. $. 


A New Test for Blood. By F. L. SonnenscueIn 
(Dingl. polyt. J., cex, 59—61). 


Soprum tungstate rendered acid with acetic or phosphoric acids gives, 
even in very dilute solutions of albumin, casein, serum, and gum 4 
bulky precipitate, which, when heated, decreases in volume, and assumes 
the appearance of threads, and when cool becomes hard and brittle. 
This compound is insoluble in weak acids but dissolves in alkalis. 
Blood gives with sodium tungstate a bulky reddish-brown precipitate, 
soluble in ammodia with a deep green-red colour and re-precipitable 
by acids. Even when the solution of blood is so dilute, as not to be 
recognisable by the spectroscope, a distinct precipitate is produced; 
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and this precipitate may be kept for any length of time, and when 
needed, dissolved in ammonia to a greenish-red solution. 
W. R. 


Detection of Solanine in Potatoes. (Dingl. polyt. J., ccx, 65.) 


A mixture of equal volumes of sulphuric acid and alcohol gives a 
cherry-red colour if solanine is present. 


W. R. 


Technical Chemistry. 


Precipitated Gold. By Pau. WeIssKkopr 
(Dingl. polyt. J., ccx, 65). 
Tut gold is precipitated in dilute solution by starch or milk-sugar, 
aldehyde, or alcohol, with addition of sodium hydrate, with as little 
exposure to light as possible. This is said to give a softer and finer 
powder than when ferrous sulphate is used as precipitant. 


W. R. 


Artificial Chalk. (Dingl. polyt. J., ccx, 79.) 


THE gypsum obtained as a by-product in the manufacture of soda-water 
is mixed with the carbonate of lime formed in the preparation of 
austic alkali; the finer portions are separated by decantation of 
the water in which it is suspended. It is then allowed to settle and 
fnally pressed into moulds. 

W. R. 


Preparation of Oxalic Acid from Sawdust, Bran, and Lignose. 
By Witnrtam THORN (Dingl. Polyt. J., ccx, 24—39). 


Tae author used for his experiments on the small scale a round iron 
dish, 5 centimeters deep; the upper diameter was 13 and the lower 10 
centimeters. The weighed amount of sawdust was added to the soda 
liquor of 30°—42° Baumé, which was kept boiling. If the liquor be 
sufficiently concentrated spirting is avoided. The oxalic acid was pre- 
cipitated with calcium chloride after carbonic acid had been expelled 
with acetic acid. 

The results obtained show that if pure sodium hydrate be used, the 
amount of oxalic acid obtained is not so great as with pure potassium 
hydrate, and even with a mixture of sodium and potassium hydrates, 
the yield is not so great as with potassium hydrate alone. 

The highest yield of oxalic acid with sodium hydrate was 52°14 per 
cent. of the wood used, when 25 grams of wood were heated to 240° C. 
with 100 grams of sodium hydrate in a thin layer. It was found that 
ifa mixture was used, the larger the proportion of potassium hydrate the 
greater was the amount of oxalicacid obtained. Pure potassium hydrate 
gave 65°51 per cent. of thewood employed. When however, the wood was 
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allowed to come more directly in contact with the air by being heated ina 
thin layer, different results were obtained. 50 grams of wood were heated 
for 1—1} hours with 100 grams of the alkaline hydrate of 40° Baumé 
in a layer 1 centimeter thick to 240°—250°. With pure sodium hydrate 
33°14 per cent. of oxalic acid was obtained; 40 grams of potassium 
hydrate to 60 of sodium hydrate gave 80°57 per cent., and this did 
(a1 33). materially from that obtained with pure potassium hydrate 

1:23). 

When heated air was passed over the surface of the sawdust and 
alkali, the results obtained were not higher than the former. The addi- 
tion of manganese dioxide had no influence on the reaction, the tem- 
perature being much too low to effect its decomposition. 

Different sorts of wood yielded different amounts of oxalic acid. 


Per cent. oxalic acid 
Per cent. of Per cent. calculated to wood 
hygroscopic water. oxalic acid. dried at 100°. 


80°5 94°7 

80°1 93°14 
79°00 86°43 
78°12 83°42 


In the foregoing experiments 50 grams of wood had been heated with 
100 grams of alkali. When equal quantities of wood and alkali were 
employed, the yield of oxalic acid was larger in proportion to the 
quantity of alkali employed, and smaller in proportion to the wood. 
Thus, when heated in a thin layer, 50 grams of wood yielded oxalic 
acid equivalent to 81:0 per cent. of the wood employed, but 40-0 per 
cent. of the alkali; and 100 grams of wood gave oxalic acid equiva 
lent to 54°14 per cent. of the wood, and to 54°14 per cent. of the alkali. 

One of two methods may be employed for the extraction of the oxalic 
acid from the fused mass; it may be directly precipitated with milk of 
lime, or if a mixture of soda and potash has been employed, the sodium 
oxalate may be crystallised out. The latter method may be mor 
successfully employed. The aqueous extract is concentrated till it has 
a specific gravity of 1°35, when, if four times as much alkali as wood 
has been used, almost all the sodium oxalate separates out. If two 
parts of alkali have been fused with one part of wood, the mass 
becomes so pasty that the sodium oxalate can only be separated bya 
filter-pump. On the large scale centrifugal machines would have to 
be used. The sodium oxalate is then treated with milk of lime, and 
the resulting calcium oxalate decomposed with sulphuric acid. The 
liquor is then concentrated till it has a specific gravity of 1:116, when 
the gypsum crystallises out. After it has been removed it is evaporated 
further till its specific gravity is 1°261; oxalic acid then separates out, 
and may be purified by repeated crystallisation. The alkali may be 
be recovered by concentration to 1°380 specfic gravity, addition of 
sawdust till it assumes a pasty consistence, evaporation to dryness, 
and ignition. The mass is then treated with water or with the dilute 
alkaline liquor obtained after addition of milk of lime to the sodium 
oxalate, made caustic with lime, and after concentration, till its specific 
gravity is 1407, again heated with sawdust as at first. 
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The results obtained by substituting bran for wood agree closely 
with those already mentioned. 

Wood consists chiefly of two different substances, the cellulose and 
the substance in which the cells are imbedded. By boiling with hydro- 
chloric acid the former is converted into grape-sugar, which may be 
converted into alcohol by fermentation. From 100 parts of wood 
several experiments gave from 18—25 per cent. of grape-sugar and from 
51—64 per cent. of lignose. The yield of oxalic acid from lignose was, 
however, no higher than that from wood alone. 


Preparation of Valerianic Acid. By O. Ficinus 
(Archiv. Pharm. [3], iii, 219). 


A pituTE solution of valerianic acid may be prepared from fusel oil 
by pouring it over chips of valerian root in place of beech-wood 
shavings in a vinegar apparatus. A temperature of 30° to 40° is a 
necessary condition. The disadvantages of this process compared 
with the potassium dichromate and sulphuric acid method are that, 
in the latter case, the chrome-alum formed covers a great part of 
the outlay, while the author’s process requires too long a time, the 
fusel oil is not fully oxidized, and there is a considerable waste by 
evaporation, S. % A. 


Purification of Sugar. By P. Lacrance (Compt. rend., Ixxvii, 
1245—1247). 


lx the manufacture of sugar from cane or beet-root, after the usual 
treatment with lime and carbonic acid, the author adds to the hot syrup 
of 20° B. sufficient ammonium phosphate to precipitate all but +755 th 
of the lime present, and then barium hydrate to precipitate sulphates, 
&., using a slightly insufficient quantity of the baryta. After boiling, 
the whole is brought on to a Taylor’s filter, and then passed through 
charcoal. In refining, treatment with blood is omitted, and the ammo- 
nium phosphate and baryta process substituted. 1,000 kilos. of sugar 
of 88° usually require 800 grams of crystallised ammonium phosphate, 
and 3 kilos of barium hydrate. By thus removing all lime, and leaving 
the syrups permanently alkaline with potash, and by the action of 
baryta on the alkali sulphates, the usual difficulties of manufacture are 
much diminished. 

F. M. Lyte (Chem. News, xxix, 24) estimates lime in the syrup by 
means of a standard soap-solution, and determines sulphuric acid by 
first adding a measured volume of barium nitrate (the relation of which 
to the soap-solution is known), and then making a second experiment 
with soap. R. W. 


Manufacture of Unalterable Beer. By L. Pasteur 
(Compt. rend., Ixxvii, 1140—1148). 
Tue liability of beer to turn sour, ropy, &c., is due to the presence of 
special ferments derived from the air, and from the materials used. 
By boiling the infusion of malt and hops, cooling out of contact with 
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air, and fermenting with pure yeast in vessels to which only carbonic 
acid or pure air is admitted, a beer is produced of superior quality, 
which may be preserved without trouble for any time. Even a partial 
adoption of these precautions is attended with valuable results. In 
preparing pure yeast to start with, the author makes use of the fact 
that oxygen favours the growth of true yeast, but hinders the propaga. 
tion of the other ferments. Pure yeast being obtained, the beer is 
afterwards fermented in an atmosphere nearly destitute of oxygen, as 
its quality is thereby improved. Pure yeast when kept in pure air 
undergoes no change, even at summer temperatures. The Mycoderma 
vint does not, as the author once thought, become changed into beer. 
yeast on submersion in a nutritive fluid ; under these circumstances it 
acts as an alcoholic ferment, but does not propagate itself. 
R. W. 


Preparation of Condensed Milk. By Dr. Trommer 

(Dingl. polyt. J., eex, 61—65). 
THE milk is evaporated in a water-bath with frequent stirring, and 
addition of 3—3; ozs. of sugar to the quart of milk. When pasty, it 
is poured into jars holding from 1—2lbs., which are closely corked, 
and the cork secured by having the interstices filled with paste. The 
whole jar is then covered with paper. From 10—11 oz. of this con- 
densed milk may be dissolved in a quart of water. 

W. BR. 


Nienhaus’s Coffee Extract. By V. Wartna 
(J. pr. Chem. [2], vii, 356). 


Tue extract has a specific gravity 1°235, and contains in 100 parts: 
39°31 cane sugar, 51°24 water, 1°37 ash, and 9°55 extractive matter. 
Scarcely any fatty matter is present, wherefore the aroma of coffee is 
almost wanting. The caffeine present amounts to 0°30 per cent.: 
hence a cup of coffee made according to the directions (one tea- 
spoonful of extract to a cup of boiling water) contains only 0:05 to 
0:07 gram of caffeine, -whilst a good cup made from the berry contains 


0-1 to 0°12 gram. 
C. R. A. W. 


On the Purification of Drinking Water, with especial refer- 
ence to that which is likely to be met with on the Gold Coast. 


By W. CRooKEs. 


On Fire-clays, especially those Exhibited at the Vienna 
Exhibition. By C. Biscunorr (Dingl. polyt. J., ecx, 105). 


Report on Coignet’s Process for the Preparation of Sub- 
stances of Animal Origin intended for the Manufacture of 
Artificial Manure. By Hervf Mancon (Bulletin de la Société 
d’Encouragement, 1873 ; Dingl. polyt. J., ccx, 118). 


i 


301 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XI.—On the Products of Decomposition of Castor Oil, No. I.—Sebacic 
Acid, No. 1. 


By E. Nerson, Principal Assistant in the Laboratory of the Royal 
Veterinary College. 


When castor oil is gently heated with sodium hydrate, the whole soli- 
difies, after much frothing, to a soft yellowish waxy mass of sodium 
ricinoleate. On raising the heat, this salt melts and decomposes, an 
oily distillate passing over, and the residue yields sebacic acid. This 
acid, discovered in 1802 by Thénard, and considered identical with 
benzoic acid by Berzelius, an opinion corrected by Dumas and 
Peligot, has been examined by Bouis and Redtenbacher, the latter 
alone analysing the salts ; and since its discovery it has been the subject 
of some uncertainty, owing to the varying accounts given in different 
researches. 

The method which proved to be best adapted to yield a large amount 
of sebacic acid, was a modification of Schorlemmer’s process for the 
preparation of octyl alcohol. 

500 grams of sodium hydrate in fine powder was well mixed with 
500 grams of castor-oil; 50 grams of water well mixed with the pasty 
mass; and the whole gently heated with constant stirring until it soli- 
dified to a soft waxy mass of a pale yellow colour. This was placed 
ina copper flask, two-thirds of a litre in capacity, in quantities of 
200 grams at a time, and quickly distilled by the direct heat of a 
powerful Bunsen burner. The distillation was continued until dense 
white fumes were evolved violently, and a thick yellow green oil came 
over. The residue in the flask was dissolved out by hot water, and 
afier filtration, allowed to cool. 

The process of separating the sebacic acid from this solution may be 
advantageously varied according to its condition. If the distillation 
has been carried too far, and the residue partly carbonised, the result- 
ing solution will be of a dark-greenish, almost black colour, and the 
first method of separating the acid will be found most satisfactory. 
This plan will also be found most suitable when the distillation has not 
been carried far enough, and the resulting solution has a pale yellow- 
brown colour, and froths much. If, on the other hand, the distillation 
has been pushed to the right stage, the solution will have a dark brown 
colour, the yield of sebacic acid will be greatest, and the second method 
of separation will give the best results with the least trouble. 
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First Method.—The solution, when cold, is treated directly with hydro. 
chloric acid, and the solution well stirred. A precipitate soon forms, 
which is only partially re-dissolved by stirring, and the addition of 
hydrochloric acid is continued until the solution suddenly turns greyish- 
white; an indication that all the tarry matters and undecomposed 
ricinoleic acid have been separated. After filtration, excess of hydro- 
chloric acid precipitates the sebacic acid from the filtrate, as a yellow- 
ish-white gelatinous mass, which is dissolved in boiling water; the small 
quantity of yellow oil removed by filtration; and the filtrate yields 
crystals of sebacic acid on cooling. 

Second Method.—The solution when cold is precipitated directly by 
excess of hydrochloric acid, the precipitate well washed and boiled with 
water, the tarry matters removed by filtration, and the filtrate yiclds 
crystals of sebacic acid on cooling. 

The sebacic acid, as obtained by either process, must ™ purified by 
washing and recrystallisation from boiling water. The yield is, how- 
ever, small, as 1 kilogram of oil gives about 50 grams of sebacic acid at 
the outside. 

It having been found that the volatile products of the decomposition 
varied both according to the proportion of alkaline hydrate used, and 
to the degree and duration of the temperature of distillation, the result 
was examined with regard to the residue in the retort, more especially 
as to changes in the acid which might be formed, and which had been 
supposed to vary by Bouis (Compt. rend., xxxiii, 141). 

Accordingly, twenty series of experiments were made in which the 
proportion of alkaline hydrate and the degree of heat used, and duration 
of distillation were varied, but with a result showing that sebacic acid 
was always formed, although partially decomposed if the heat was pro- 
longed. On this point, therefore, the details of these experiments are 
unimportant. 

Sebacic acid usually:crystallises in a multitude of long, fine, feathery 
crystals, which, when dry, have a peculiar pearly lustre, or from dilute 
saline solution in long thin needles; but, under certain conditions, it 
separates from the ammonium sebates in very thin brilliant lamina, 
with a peculiar bright lustre. 

Soluble in 1500 parts of water at 10°; in 1000 parts at 15°; in 
700 parts at 20°; in 400 parts at 40°; in 240 parts at 50°; in 130 
parts at 80°; in 100 parts at 85°; and easily in 50 parts at 100°. By 
prolonged boiling, it is possible to dissolve it in 22 parts of water, of 
which 1 part in 45 remains in solution at 96°. It is readily soluble in 
cold alcohol and ether, easily dissolved by hot ether, and extremely 
soluble in hot alcohol. It crystallises from hot ether in short, trars- 
parent needles, and from hot alcohol in the same manner as from hot 
water. 
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It is readily soluble in hot nitric acid, and not decomposed by boiling 
therewith for a moderate time, but separates out when cold; easily 
soluble ia hot hydrochloric acid without change, crystallising out on 
cooling, readily soluble in cold sulphuric acid, extremely soluble in sul- 
phuric acid at 100°, and separates out unaltered on dilution with water ; 
not sensibly attacked by digestion with nitrohydrochloric acid, potas- 
sium bichromate and sulphuric acid, or potassium permanganate and 
sulphuric acid. 

Aqueous sebacic acid reddens litmus strongly, tastes acid and bitter, 
completely neutralises the alkaline hydrates, decomposes the carbonates 
of potassium, sodium, barium, strontium, and magnesium, and preci- 
pitates solutions of lead acetate and silver nitrate if dilute, but neither 
mercuric nor calcium chloride, nor silver nitrate if strong, but precipi- 
tates the silver-ammonio nitrate. 

Even after being twice recrystallised, it is apt to retain traces of a 
white solid hydrocarbon melting below 100°, and a pale yellow hydro- 
carbon, which can be removed only by repeated recrystallisation. 
A trace of hydrochloric acid is also frequently retained, even after a 
second recrystallisation, and is also best removed by repeated crystal- 
lisation; but it is probably to this trace of retained hydrochloric acid 
that one or two of the discrepancies in the earlier descriptions are due. 

Of the two classes of salts formed by sebacic acid in its capacity of a 
bibasic acid, the neutral salts would appear to be the more stable, the 
second class, or the acid salts, being apparently decomposed more readily, 
and even in some instances by prolonged boiling of their concentrated 
solutions. The acid salts seem to be all more or less soluble in water, 
and the neutral salts of the heavy metals and of calcium insoluble in 
water, while the rest are soluble. 

After careful purification, the acid dried at 100° was analysed as 
under :— 

Ist. Taken 0°2960 gram., giving 0°2390 gram of H,0, and 0°6502 
gram of CO,. 

2nd. Taken 0°3120 gram, giving 0°2530 gram of H,O, and 0°6800 
gram of CQ,, 


Percentage for Theory. 


Ammonium Sebates can be obtained in solution by the processes 
described for the potassium sebates, which they resemble in properties, 
but they are invariably partially decomposed, with loss of ammonia, on 


y 2 
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attempting to obtain them in the solid state, whether the evaporation 
is conducted in vacuo, at the heat of a water-bath, over sulphuric acid, 
or spontaneously in a current of dry air. 

Potassium Hydrogen Sebate {K.H.C\Hi0,} was prepared by the 
addition of a hot alcoholic solution of potassium hydrate to a hot alco- 
holic solution of sebacic acid, keeping the latter in excess; owing to 
its slight solubility, the salt is at once precipitated in minute crystals 
readily purified by washing with hot alcohol. 

Thus prepared, acid potassium sebate is obtained in white, anhydrous, 
microscopic, short, slender needles, not deliquescent in the air, easily 
soluble in water, still more readily in hot water, and moderately in 
alcohol, yielding strongly acid solutions. 

It was analysed by ignition and conversion into sulphate, giving the 
following results :— 

Taken, Ist, 0°3260 gram; 2nd, 0°5630 gram. 


For K.H.C,9H,,04. Theory. 
K per cent... 16°25 


By using dilute alcoholic solutions of potassium hydrate and sebacic 
acid, no immediate separation of the salt takes place, but after standing 
the salt crystallises out in magnificent groups of large feathery crystals 


radiating from a small nucleus, and over an inch in length. After 
washing with alcohol and drying at 100°, they were analysed by the 
same method, with the following results :— 
Taken, Ist, 0°2644 gram; 2nd, 0°2910 gram. 
Found. 
K.H.C))H),04. Theory. a ns. 
K per cent... 16°25 16°52 16°46 


It was found that, unless the potassium hydrate was in excess, this 
acid sebate was always formed, the reaction being in this respect in 
notable contrast to that which takes place with sodium hydrate. 
Several attempts were made to obtain a pure crystalline salt from 
aqueous solutions, with but indifferent success, owing to the ease with 
which mixtures of the two sebates were formed. Prolonged boiling 
apparently tends to break up the acid sebate, if the solutions are con- 
centrated, into the neutral salt and free sebacic acid, probably from the 
superior solubility of the neutral sebate. This, perhaps, accounts for 
the failure of Redtenbacher (Ann. Pharm., xxxv, 188), to obtain this 
salt, as he used aqueous solutions of sebacic acid and potassium car- 
bonate. 

Potassium Sebate {K2CiH,O,} was obtained by adding a hot alco- 
holic solution of sebacic acid to a large excess of a hot alcoholic solution 
of potassium hydrate, boiling well with alcohol, washing well with hot 
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alcohol, and drying. Thus formed, potassium sebate is a white, 
anhydrous, crystalline powder, consisting of minute granules, non- 
deliquescent, readily soluble in cold, and still more soluble in hot water, 
but only with difficulty in alcohol, the solutions being neutral to 
litmus. 

Analysed in the same manner as the last, it gave the following 


result :— 
Taken 0°3228 gram. 


For K.Cj9H 04. Theory. Found. 
K per cent. .... 28°06 28°05 


Sodium Hydrogen Sebate {Na.H.C,oH,.0,} was obtained by addition 
of an alcoholic solution of sodium hydrate to a large excess of a hot 
alcoholic solution of sebacic acid, and boiling the mixed sebates which 
separated out with excess of alcoholic sebacic acid. By this means a 
small quantity of pure acid sodium sebate was obtained, as a very finely 
divided semi-crystalline powder, readily soluble in water, and mode. 
rately soluble in alcohol, giving solutions with a strongly marked acid 
reaction. Unless care is taken, not only to have a large excess of sebacic 
acid present, but to boil the mixed solutions well, the resulting sebate 
always contains a large percentage of the neutral sebate, and conse- 
quently it is only with difficulty that the pure acid salt is obtained. 


It was analysed in the same manner as the corresponding potassium 
salt, 0°0600 gram being taken. 


For Na.H.C, 9H 04. Theory. Found. 
10°27 10°26 


Sodium Sebate {Na,CjH,,0,} was obtained by mixing hot alcoholic 
solutions of sodium hydrate and sebacic acid, the salt then separating 
out at once in small crystals, which were purified by washing with hot 
alcohol. By this process the salt is obtained in very fine microscopic 
crystals, consisting of thin, broken, anhydrous needles, not deliquescent, 
very readily soluble in water, and slightly so in hot alcohol. It was 
analysed like the corresponding potassium salt. 

Taken, Ist, 0°-4660 gram ; 2nd, 0°3865 gram. 

Found. 
For Na,Cj9H,,0,. Theory. . II. 
Na per cent... 18°70 18°73 18°21 


It is to be remarked that there is a striking difference between the 
action of sebacic acid upon potassium and sodium hydrates under 
these conditions. With potassium hydrate, the neutral salt is difficult 
to obtain, even by the use of a large excess of the hydrate, while with 
sodium hydrate it is the acid salt that presents the difficulty in for- 


306 NEISON ON THE PRODUCTS OF 


mation, as it is extremely liable to contain the neutral sodium sebate 
even in presence of large quantities of free sebacic acid. 

By adding sodium hydrate to sebacic acid, both dissolved in hot 
alcohol, and keeping the.acid in large excess, a separation of a white 
curdy precipitate of sodium sebate was obtained, which, on analysis, 
gave 16°50 per cent. of sodium, or consisted of nearly pure neutral 
sebate. Addition of more sodium hydrate to the filtrate threw down 
the pure neutral sebate. 

An attempt was made to obtain the sebates in crystals from their 
aqueous solutions, but without satisfactory results, as even by spon- 
taneous evaporation only a crystalline crust was obtained, a result con- 
firmatory of the observations of Redtenbacher, who, by this method, 
succeeded only in obtaining granules. 

Barium Hydrogen Sebate {Ba.H.(CioHi60,)2} was obtained by boiling 
barium carbonate with excess of aqueous sebacic acid, and after 
cooling to separate excess of sebacic acid, the filtered solution was 
concentrated and crystallised. Thus prepared, it is a white anhydrous 
confusedly crystalline salt, not deliquescent, readily soluble in water, 
still more soluble in hot water, giving solutions which have an acid 
reaction; but insoluble in alcohol, which precipitates it from its aqueous 
solutions. From dilute solutions it crystallises in short, thin, trans- 
parent, anhydrous needles, whereas from strong hot concentrated solu- 
tions, it separates in irregular glistening white needles and granules. 

It was analysed by direct ignition and conversion into carbonate. 

Taken 0°2005 gram. 


BaH,2(Ci9H},04)2. Theory. Found. 
Ba per cent. .... 25°42 25°08 


No sebacic acid separates, as in the potassium salt, by long boiling of 
concentrated solutions. 

Bariwm Sebate {BaC,)His0,} was prepared by prolonged boiling of 
sebacic acid with excess of barium carbonate, and crystallised after 
filtration. By rapid crystallisation from concentrated solutions, it is 
obtained in white anhydrous crystalline crusts, easily soluble in water 
and forming a perfectly neutral solution, but insoluble in alcohol and 
ether. 

Analysed as the last, it gave the following results, two different 
specimens being used. 

Taken Ist, 0°1370 gram; 2nd, 0°1635 gram. 

Found. 
For BaC,9H 603. Theory. I. II. 
Ba per cent.. 40°95 40°59 40°98 


Unless the solution be long boiled with excess of barium carbonate, 
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mixtures of the two sebates are always cbtained. Two specimens in 
which this had occurred gave 37°35, and 36°64 per cent. of barium, 
but by redigestion with barium carbonate, the pure salt was obtained. 

Strontium Hydrogen Sebate {Sr.H2(CiwH.O,),} was formed in the 
same manner as the corresponding barium salt, and obtained in white 
crystalline crusts readily soluble in water to an acid solution, and 
nearly insoluble in alcohol. 

Analysed as the barium sebates the result giving : 


Taken 0°0460 gram. 


For Sr.H2(Cj9H)504)>. Theory. Found. 
Sr per cent. .... 17°87 18°21 


Strontium Sebate {SrC\H,.0,} was obtained, by a similar process to 
the neutral barium sebate, as a white granular, anhydrous crystalline 
powder, dissolving easily in water, and forming a neutral solution. It 
was analysed by direct ignition and conversion into carbonate, 0°1185 
grm. being taken. 


For Sr.C,9H),04. Theory. Found. 
Sr per cent 30°43 30°05 


There would seem to be a tendency, noticed also with the analogous 
salts, to form a mixed salt approximately of the formula Sr;.H, 
(CioHis04)s, which requires 24°66 per cent. of strontium, and in two 
separate specimens the proportion was found to be 25°53 and 25°59 
per cent. Even prolonged boiling with a slight excess of sebacic acid 
was found to leave this percentage sensibly the same, being about 
from 25°00 to 25°50 per cent. 

Caleium Hydrogen Sebate {Ca.H2(CioHieOs)2} was prepared, by addi- 
tion of a hot solution of acid potassium sebate to calcium chloride 
solution, as a dense white precipitate, somewhat soluble in water, 
having an acid reaction, and partially decomposed by prolonged boiling 
into sebacic acid and the neutral salt. 

It was analysed by direct ignition and conversion into carbonate, 
0:2726 gram being taken, with the result as under :— 


For Ca.H2(Cj9H)605)2. . Found. 
Ca per cent . 8°94 


Calcium Sebate {CaCioHisOs} was obtained by the addition of the 
neutral sodium sebate to calcium chloride solution, as a white, amor- 
phous, dense precipitate. A certain amount of either sebacic acid or 
the last salt would appear likewise to be contained in the precipitate, 
and to be but partially separated by washing or digestion with hot 
alcohol. Analyses were made of two separate specimens with the fol- 
lowing results :— 
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No.1, Taken, 1st, 0°3620 gram; 2nd, 0°3150 gram. 
Found. 
For Ca.Cj9H) 604. Theory. IL, 
Ca per cent... 16°66 16°13 


No. 2. Taken, Ist, 0°3470 gram; 2nd, 0°3020 gram. 
Found, 


For Ca.CjoH,g04. Theory. I. II. 
Ca per cent... 16°66 16°42 16°36 


Magnesium Hydrogen Sebate {Mg.H2(CioH0;)2} was formed by the 
long continued boiling of a large excess of sebacic acid with magne- 
sium carbonate, separating the excess of acid by cooling, and after 
concentration nearly to dryness, allowing to crystallise. It then con- 
sists of white, anhydrous, crystalline granules, composed of aggrega- 
tions of short thick needles, dissolves very easily in water, forming a 
solution which has a strong acid reaction; very slightly soluble in 
alcohol. Like the corresponding sodium salt, it appears usually to 
retain traces of the neutral salt. 

Of the two specimens analysed, that used for analyses Ist and 2nd 
was prepared by the use of a very large excess of free sebacic acid; 
while that used for analyses 3rd and 4th, was obtained by the more 
prolonged boiling with a smaller excess. 

Taken, Ist, 0°0005 gram ; 2nd, 0°2760 gram. 

3rd, 0°2475 gram; 4th, 0°3596 gram. 
Found. 

For Mg.H2(C,9H)604)>. Theory. I. II. III. IV. 

Mg per cent..... 5°63 6°00 6°08 6°54 6°40 


Magnesium Sebate {MgC,H,.0,} was obtained in exactly the same 
manner as the corresponding barium salt, in thin white anhydrous 
crystalline crusts ; dissolving easily, soluble in water to form a neutral 
solution, and very slightly soluble in hot alcohol. It is apt to retain 
a trace of the acid salt, unless the boiling be long continued with excess 
of the magnesinm carbonate. 

It was analysed by direct ignition, 9°1415 gram being taken, and 
gave the following result :— 


For MgC,oHy604 Theory. Found. 
Mg per cent..... 10°72 10°81 


As with the strontium salt, there is a tendency to form a double 
sebate. 

Zine Sebate {ZnC,oH,,0,} was prepared by precipitation of zinc sul- 
phate with sodium sebate, as a compact heavy powder slightly soluble 
in water and in dilute ammonia. 
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Analysed by direct ignition, 0'2636 gram being taken, it gave— 


For ZnC,9H),04. Theory. Found. 
Zn per cent. .... 24°34 24°26 


Aluminium Hydrogen Sebate {Al.H3(CiHie01)3} was prepared by 
precipitating a concentrated solution of alum with a solution of acid 
potassium sebate, and washing and drying the white curdy precipitate 
at 100°. Thus formed, it consists of a white friable powder, slightly 
soluble in cold water, easily in hot water, separating out on cooling 
in white anhydrous semi-crystalline scales. The solution has a marked 
acid reaction. 

It ean also be obtained by boiling freshly precipitated aluminium 
hydrate with excess of sebacic acid, removing the excess of sebacic 
acid from the salt, which separates out on cooling, by means of alcohol, 
and drying at 100 centigrade. 

The dried salt was analysed by direct ignition, 0°'8090 gram being 
taken, and gave the result as under :— 


For Al.H3(Cj9H 504) 3 ° Found. 
Al per cent. ...... ; 4°78 


Cobaltous Sebate {Co.C\oH,.0.} was formed by dissolving freshly 
precipitated cobaltous hydrate in aqueous sebacic acid with the aid of 
heat; evaporating the solution to dryness; and after digestion with 
boiling alcohol, drying at 100°. When thus prepared, it is obtained 
in vivid purple-blue thin scales, anhydrous, and sparingly soluble in 
cold, somewhat more easily in hot water, and forming a rose red solu- 
tin. By cautious evaporation it may be obtained in thin red scales, 
containing water of crystallisation, but always mixed with a small 
quantity of the blue scales. Solutions of cobalt salts are not precipi- 
tated either by sebacic acid or by soluble sebates. 

It was analysed by direct ignition and conversion into the proto- 
sesquioxide, 

Taken for analysis, Ist, 0°1040 gram; 2nd, 0°1650 gram, 


Found. 
Co.C 9 Hyg04. Theory. 


Co per cent... 22°69 23°18 


Nickel Sebate {NiCioH,,O,} was formed by dissolving freshly preci- 
pitated nickel hydrate in hot aqueous sebacic acid, filtering, and eva- 
porating to dryness the solution obtained, then freeing the residue from 
excess of sebacic acid by digesting with hot alcohol. Thus prepared, 
itforms pale green anhydrous crystalline crusts, soluble with some 
difficulty in cold water to a pale green solution, and but slightly more 
soluble in hot water; insoluble in alcohol. Solutions of nickel salts 
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are not precipitated either by solution of sebacic acid, or by the alka. 
line sebates, even if both solutions are concentrated. It was analysed 
by direct ignition. 

Taken for analysis 0°2360 gram. 


For Ni.C,9H,0,. Theory. Found. 
Percentage of Ni.... 22°62 22°15 


The nickel sebate does not appear to crystallise like the cobaltous 
sebate with water of crystallisation. 

Lead Sebate {Pb.CioHicO,} was prepared, by precipitation of lead 
acetate solution with sodium sebate, as a heavy white amorphous 
powder, insoluble in hot and cold water and alcohol, not changed 
by boiling with sebacic acid. 

Analysed by ignition and conversion into oxide, 0°1795 gram being 
taken, it gave the following result :— 


For PbO} 9H},03. Theory. Found. 
Pb per cent. .... 50°85 50°43 


Lead acetate is also precipitated by hot aqueous sebacic acid, giving 
a substance identical in appearance and properties with that above; 
but on analysis it appears that a certain amount of sebacic acid is 
carried down with the precipitate, as the resulting lead salt contained, 
according to two analyses, 49°60 and 49°71 per cent. of lead. It thus 
resembles the corresponding calcium salt, in which a similar result is 
found, and to about the same extent. 

Cupric Sebate {Cu.C,H,.04} was prepared, by precipitation of cupric 
sulphate solution with sodium sebate, as a light emerald-green bulky 
precipitate, shrinking much on drying, and then forming a green light 
powder. It is insoluble in hot or cold water, alcohol, or in aqueous 
sebacic acid. By prolonged digestion with aqueous sebacic acid, it is 
possible to produce a solution containing the merest trace of copper. 
On gently heating, it melts to adark brown transparent liquid, at once 
decomposed by slightly increasing the heat. 

Analysed by direct ignition and conversion into oxide, it gave the 
following results. 

Taken Ist, 0°1380 gram; 2nd, 0°2195 gram. 

Found. 
For CuCjoH,,0,. Theory. ' II. 
Cu percent.. 24°09 23°81 24°37 


Cupric sebate is readily soluble in ammonia, forming a dark purple 
blue solution, which yields by spontaneous evaporation a bluish gree? 
mass containing ammonia, and possibly a cupric ammonium sebate. 

Mercurous Sebate {Hg,CicH,,0,} was prepared by precipitation of 
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tous 
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mercurous nitrate with potassium sebate, washing cautiously with 
water and drying at 100°. 

By this means it is obtained as a heavy white amorphous powder, 
resembling calomel in appearance ; it is slightly soluble in water, both 
hot and cold, and very slightly soluble in alcohol. 

Analysed by boiling with aqua regia to convert it into mercuric 
chloride, and estimated volumetrically by the ammonia and potassium 
cyanide process, it gave the following result : 


“Taken Ist, 0°05180 gram; 2nd, 0°05180 gram. 


Found, 
For Hg2C9H 504. Theory. & II. 
Hg per cent... 66°67 66°96 66°79 


Mereuric Sebate {Hg.C,o0His0.} was obtained from the decomposition 
of mercaric chloride with potassium sebate, as a white insoluble preci- 
pitate. If the acid potassium sebate is used instead of the neutral, 
thesame salt only is obtained, the excess of sebacic acid separating 
out. Sebacic acid in hot aqueous solution does not precipitate mercuric 
chloride, the acid separating on cooling free from mercury. 

Analysed directly volumetrically, it gave the following result : 

Taken 1st, 0°0528 gram; 2nd, 0°0620 gram. 

Found. 
For Hg©j9Hj603. Theory. I. II. 
Hg percent... 50°00 50°19 50°22 


Silver Sebate { Ag2.CjoHisO,} was formed by precipitation of potas- 
sium sebate with silver nitrate, and cautious washing of the precipitate. 
White powder, rapidly turning pink when exposed to the light, and 
veadily soluble in nitric acid. Insoluble in cold water, slightly soluble 
in hot water, and very slightly in alcohol. 

It was analysed by direct ignition, the salt fusing to a brown liquid, 
and decomposing somewhat energetically. 

Taken 0°1060 gram. 


For AgeOoHig04. Theory. Found. 
Ag per cent. .... 51°92 51°53 
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XI1.—Action of Benzyl Chloride on Laurel Camphor (Laurus Camphora), 
Part I. Preliminary Notice. 


By Donato TommasI. 


WuEn 160 grams of camphor and 300 grams of henzy] chloride, together 
with 30 grams of powdered zinc, are introduced into a retort, no 
reaction takes place at the ordinary temperature, but if the retort be 
gently warmed, a violent reaction immediately takes place, with dis. 
engagement of abundance of hydrochloric acid. The reaction js 
allowed to continue until it ceases, and the product is then distilled in 
a sand-bath, when a very acid liquid, which is coloured slightly brown, 
passes over. To purify this liquid, it is heated with dry potassium 
carbonate, and when completely neutralised, it is digested for 24 hours 
with calcium chloride. The liquid thus deprived of its hydrochloric 
acid and water is again distilled without a thermometer. Two pro- 
ducts are thus separated, a liquid which passes over, and a very 
viscous liquid which remains in the retort. This viscous liquid de. 
posits a crystalline substance which may be separated from it by filtre- 
tion and pressure. The crystalline substance is purified by solution 
in boiling alcohol, to which a small portion of animal charcoal has 
been added, and the alcoholic solution deposits on cooling a slightly 
yellow crystalline substance having the smell of camphor. 

This substance, which I have not yet analysed, may be camphor not 
attacked by the benzyl chloride, or perhaps it may consist of chlorides 
of camphene. 

The liquid portion, after four practical distillations, is resolved into 
several compounds having the following boiling-points :— 


108°—112° 
151°—153° 
162°—165° 
174°—178° 
186°—190° 
203°—204° 


Besides these compounds there are others which, in consequence of 
their small quantity, I have been unable to separate by distillation. 
These are liquids having the following boiling-points :— 

196°—265° 
210°—220° 
220°—280° 


All these products are liquid at the ordinary temperature, ingoluble 


~ 
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in water, and lighter than that liquid. They all possess an agreeable 
odour, recalling the odour of oil of turpentine and of benzene. They 
purn with a bright but smoky flame. 


Analysis of Product No. 1. 


The liquid boiling between 108°—112° was redistilled, and the 
product which came over between 110°—112° gave, on analysis, the 
following numbers :— 


f) 


The formula deduced from these numbers is very close to that of 
toluene ; in fact, the formula of that hydrocarbon requires— 


Moreover, on comparing the boiling-points of the two substances, it 
is impossible not to recognise their identity. 1 would call attention to 
the fact that this is one of the most abundant of the products of the 
action of benzyl chloride on camphor, and as the benzyl chloride em- 
ployed by me contains no traces of toluene, this hydrocarbon cannot 
have been produced, except by the action of nascent hydrogen (pro- 
duced by the decomposition of the hydrochloric acid by the zinc) on 
the benzyl chloride. 

Thus: C;H,;Cl + H, = C;Hs + HCl. 

In future communications which I shall have the honour of sub- 
mitting to the consideration of the Chemical Society, I intend to study 
in detail the constitutional formule as well as the physical and 
chemical properties of the different products of which I now merely 
indicate the existence. 


XIII.—On the Action of Trichloracetyl Chloride upon Amines. 
I. Action upon Aniline. 


By Donato Tommasi and RapHaget MELpOLa. 


Cutorivatep and brominated derivatives of phenyl-acetamide were 
obtained by Mills, in 1860 (Proc. Roy. Soc., x, 589), by acting with 
bromine and chlorine upon phenyl-acetamide. In these compounds 
the halogen was in the phenyl group. A chlorinated phenyl-acetamide 
containing the halogen in the negative radical, viz., phenyl-monochlor- 


314 TOMMASI AND MELDOLA ON THE ACTION OF 


C,H; 
acetamide, N< C,CIH,0, was obtained last year (Compt. rend., Ixxyi 
H 


885), by one of the authors of the present communication. 

The facility with which trichloracetic acid can be now obtained by 
Gal’s modification (ibid., 1019) of Clermont’s process, renders it 
possible to prepare the chloride of the trichlorinated radical in con. 
siderable quantities. By acting upon amines with this chloride, we 
hope to produce a series of amides containing trichloracety] in place of 
hydrogen, such bodies seeming to promise derivatives of interest. Thus 
by acting upon aniline we have succeeded in obtaining, for the first 
time, phenyl-trichloracetamide, the method of preparation and pn. 
perties of which we now beg leave to make known to the Society. 


Preparation of Trichloracetic Acid. 


The following details of the method of preparing this acid may be of 
use. 

3 lbs. of fuming nitric acid were poured upon 1 lb. of crude chloral 
hydrate contained in a capacious retort, connected with an appropriate 
receiver. 

The chloral dissolves and the liquid is heated till the acid distils 
slowly over. Nitrous fumes are at first evolved in abundance, but the 
signs of oxidation soon cease, and when about three-fourths of the 
contents of the retort have passed over, the liquid in the receiver is 
poured back, and the distillation again proceeded with. 

At the commencement of this second distillation, nitrous fumes are 
evolved, as in the first instance, and after the usual] quantity of acid 
has distilled.over, the contents of the receiver are poured back, and 
distilled off for a third time. The signs of oxidation are now compara 
tively feeble, and as soon as the liquid in the retort has become colour- 
less, the addition of a small quantity of fresh nitric acid shows that 
the oxidation is complete. The distillation is now carried on till the 
thermometer rises to 194°, when the receiver is changed and pure ti- 
chloracetic acid, boiling between 194° and 195°, passes over, and soli- 
difies on cooling to a mass of white crystals. 

This first product weighed 8°6 ozs., and by once more distilling off 
the acid, a further yield of 1:4 oz. was obtained, making a total pro- 
duce of 10 oz., this being 63°25 per cent. of the quantity theoretically 
obtainable from 1 1b. of pure chloral hydrate. 

The trichloracetyl chloride was prepared by acting upon trichloraceti¢ 
acid with phosphorus trichloride. 
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TRICHLORACETYL CHLORIDE UPON AMINES. 


Preparation of Phenyl-trichloracetamide. 


25 grms. of carefully rectified aniline were poured gradually into an 
excess of trichloracetyl chloride, agitating the liquid after each addition 
of aniline. Great rise of temperature takes place, but very little hydro- 
chloric acid is given off till the mixture is heated artificially. The 
contents of the flask then become of a dark brown colour, and form a 
solid mass on cooling. 

This mass was washed with water, then dissolved in hot alcohol, with 
addition of animal charcoal, and the solution filtered. The filtrate on 
cooling deposited phenyl-trichloracetamide in lustrous plates. 

. Analysis.—The substance used for analysis was purified by two 
crystallisations from hot alcohol, and dried in vacuo over sulphuric 
acid. 

I. 03796 grm. burnt with lead chromate, gave 0°5601 grm. carbon 

dioxide, and ‘0941 grm. water. 

II. 0°2762 grm. gave ‘016533 grm. nitrogen. 

III. 0°5936 grm. gave 10727 grm. silver chloride. 


Theory. Found. 
96 40°25 40°24 
6 2°51 2°75 
14 5°87 5°98 
106°5 44°65 44°69 
16 6°72 6°34 


Cs 
Hy, 
N 
Cl, 
O 


——- 


238°5  100°00 100°00 


C.Hs 
The formula is therefore, x{ cicko , and the substance is produced 
H 


according to the reaction :— 


H 


C.Hs C.H;s 
C.C1,;0.Cl + N H = N C.C1,0 + HCl. 


H 


During the preparation a quantity of a light yellowish substance 
collected in the neck of the flask. This was removed, crystallised 
from alcohol, and a chlorine determination made. The result showed 
that the substance was not a hydrochloride of the amide, but contained 
only a little more chlorine than this body. It was not further studied. 

Phenyl-trichloracetamide forms lustrous crystalline plates, which 
under the microscope are seen to be rhomboidal. It has hardly any 
odour and a slightly bitter taste. It melts at 94°, and solidifies again 
at 83°. Strong sulphuric acid dissolves it readily in the cold, and on 
heating the solution, the substance is decomposed, without blackening. 
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It is soluble also in benzene and oil of turpentine, extremely soluble in 
carbon disulphide, ether, and chloroform. 

On boiling with a solution of caustic soda, the amide is decomposed, 
with production of a basic substance having a most penetrating odour, 
The same decomposition appears to be produced by the action of 
alcoholic ammonia when the two are digested together ina sealed tube, 
When it is boiled with water the same shee is observed, and the 
solution, on cooling, becomes milky. It is our intention to attempt the 
isolation of the base produced in these decompositions. 


Action of Nitric Acid upon Phenyl-trichloracetanvide. 


5 grms. of phenyl-trichloracetamide were treated with excess of 
fuming nitric acid. The amide at first dissolves, the solution then 
becomes suddenly hot, and nitrous fumes are copiously evolved. The 
reaction is completed by heating on a sand-bath, and the solution then 
poured into cold water. A heavy oil separates, and sinks to the 
bottom, remaining for some time in a semi-fluid state, but ultimately 
solidifying to an orange mass. This is dissolved in hot alcohol, and 
filtered. The filtrate on cooling gave tufts of yellow needles, which on 
analysis proved to be dinitrophenyl-trichloracetamide. 


Analysis. 1. 0°457 grm. dried at 100°, and, burnt with lead chro. 
mate, gave 0°4967 grm. carbon dioxide, and 0°624 grm. water. 

II. 0°1343 grm. dried at 100°, gave ‘0175 grm. nitrogen. 

III. 0°1259 grm. dried at 100°, gave 0°1640 grm. silver chloride. 


Theory. Found. 

96 29°22 29°64: 
4 1°22 151 
42 12°78 13°03 
106°5 32°42 32°22 
80 24°36 23°60 


3828°5 100-00 10000 


C;H;(NO_); 
This corresponds with the formula, N< C,Cl,;0 
H 


Dinitrophenyl-trichloracetamide melts at 118°, and remains in a 
viscid state at the ordinary temperature of the air for some time after 
fusion. It does not explode on heating. It dissolves to a slight 
extent in boiling water, giving a solution of yellow colour, and slightly 
acid reaction. Benzene, chloroform, and ether dissolve it readily, oil of 
turpentine less readily. It is easily soluble in cold caustic soda-solu- 
tion, a yellow liquid being produced, from which acids reprecipitate the 
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unaltered substance. When, however, the soda-solution is boiled, it 
becomes of a fine red colour, an odour resembling that of nitrobenzol is 
evolved, and a yellow deposit makes its appearance on cooling. This 
substance is undergoing further examination. 

We have already acted with trichloracetyl chloride upon urea, and 
hope shortly to be in a position to lay the results before the Society. 


XIV.—Isomeric Terpenes and their Derivatives. Part III. On the 
Essential Oils of Wormwood and Citronella. 


By C. R. A. Wricut, D.Sc. Lond., Lecturer on Chemistry in 
St. Mary’s Hospital Medical School. 


Lrstanc has shown that the main constituent of oil of wormwood 
(Artemisia Absinthiwm, L.) is an isomeride of camphor, boiling at 204° ; 
to this body the name absinthol has been given by Gladstone, who has 
likewise found in the oil of citronella (Andropogon Schananthus), a 
substance of the same composition, to which the name citronellol has 
been applied by him (Chem. Soc. Journal [2], x, 7). 

Samples of these oils, in what was believed to be a state of purity, 
were obtained from Dr. Septimus Piesse, and examined with the 
following results :— 


§ 1. Oil of Wormwood. Proximate Constituents. 


The oil examined began to boil at 200°, and for the most part dis- 
tilled over below 220°; the residue left in the retort when distilled, 
util the boiling-point rose to 300°, yielded at that temperature and 
upwards a vapour of fine blue tint, condensing to a magnificently blue 
liquid, the azulene of Piesse, and the cerulene of Gladstone. A 
small quantity (about 2 per cent.) of black resin, not volatile at 350°, 
was left in the retort. 

On fractional distillation of the portion coming over below 220°, a 
small quantity of a terpene, boiling at about 150°, was isolated; this 
constituted about 1 per cent. of the oil examined. After several dis- 
tillations over sodium, 


02220 grm. gave 0°712 CO, and 0°243 H,0. 


Calculated. Found. 
120 88°23 87°47 
16 11°77 12°16 


136 100°00 
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Probably this retained a trace of some oxidised substance; the total 
quantity was too small for perfect purification. 

A yet smaller quantity of hydrocarbon, boiling between 170° and 
180°, was also present. 

The great majority boiled at 200°—201° (corrected), and gave the 
following numbers : 


0.23845 gram gave 0°672 CO, and 0°222 H,0. 


Calculated. 
78°94 
10°53 
10°53 


CyH,O.. 152 100°00 


Hence this substance is isomeric with camphor and with myristicol 
from nutmeg oil. Unlike the latter, continued distillation does not 
seem materially to change its composition either in raising its boiling. 
point or causing decomposition into water and other bodies. When 
freshly distilled, it is perfectly colourless, but in a few hours it acquires 
a yellowish tint, even when kept in a tightly stoppered bottle in the 
dark. 


§ 2. Oil of Citronella: provimate Constituents. 


On distillation, the greater part of this oil was found to pass over 
between 195° and 240° ; but the greater part (boiling near 210°) was 
found to be considerably altered by continued heating, a decomposition 
being produced, water and substances boiling above 220° being found: 
after five fractionations about two-fifths of the substance originally used 
was not volatile below 230°. 
The oil employed also contained a soft resinous substance not 
volatile at 260°, and‘ constituting about 20 per cent. of the oil used. 
A. Distillate at 200°—205°, 0°3025 gram gave 0°858 CO, and 0312 
H,0. 

B. Distillate at 210°—215°, 0°2040 gram gave 0°5815 CO, and 0-218 
H,0. 

C. Distillate at 215°—220°, 0°:2045 gram gave 0°578 CO, and 0:21 
H,0. 

D. Distillate at 220°—225°, 0:2735 gram gave 0°7815 CO, and 0291 
H,0. 


Calculated Found. 
For Ci9H,,0. For Cio H,,0. A B 


. , C. . 
Carbon.... 78°94 77-92 77°36 77°74 77:08 77°98 
Hydrogen. 10°53 11:69 11:46 11:88 11:68 1182 


D 


It hence appears that the main constituent in the distillate B, C, au! 
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D (jointly constituting more than half of the oil used) was a body 
indicated by the formula C,His0, whilst the few drops obtained 
boiling at near 200°, contained rather less hydrogen. 

On the other hand, Gladstone found the main constituent to be a 
body boiling tolerably constantly at 199°—205°, and giving numbers 
agreeing well with the formula C,H,.O ; it hence seems probable that 
the composition of oil of citronella (and probably of other essential 
ils) is not absolutely constant, probably varying with the season, age 
of plant, &c., &c. That the oxidised body in distillates B, C, and D is 
really indicated by CioH,s0 and not by C,oH,,O, is manifest from its 
reactions (vide infra), which are in many respects identical with those 
undergone by the isomeric substance (boiling at 175°—178°) found by 
Schmid] in oil of cajeput (this Journal, xiv, 63). 

After several successive heatings, portions of altered substances 
were left not volatile below 270°: one specimen contained— 


As the carbon had increased whilst the hydrogen had diminished, 
probably the elements of water had been partially eliminated; and in 
this respect therefore the action of heat on the oxidised constituent of 
citronella oil is different from that on myristicol, the latter becoming 
polymerised without losing the elements of water. 


§ 3. Action of Zine Chloride on Absinthol and Citronellol. 


A. Pure absinthol was cautiously heated with zine chloride; a 
vigorous reaction was evident, and water and a hydrocarbon distilled 
over: most of the absinthol, however, was converted into a non-volatile 
resin. The hydrocarbon, after agitation with sulphuric acid and 
fractional distillation over sodium, boiled almost wholly at 175°—178°, 
and gave the following numbers; the yield of pure substance was 
about 20 per cent. of the absinthol employed. 

02680 gram gave 0°877 CO, and 0-260 H,0. 

Calculated. Found. 
89°55 89°25 
10°45 10°78 


134 100°00 


B. Citronella distillates B and C were mixed and heated with zinc 
chloride: much resin was formed, and water and a hydrocarbon dis- 
tilled over. After treatment with sulphuric acid and distillation over 
sodium, this boiled between 170°—180°, and gave the following 


numbers : 
z 2 
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0:2420 gram gave 0°768 CO, and 0°279 H,0. 


Calculated for Calculated for 
Cyo Hyg. Cio Hs. Found. 


Carbon ...... 88°24 86°96 86°55 
Hydrogen.... 11:76 13°04 12°81 


Probably therefore a mixture of hydrocarbons is formed, as is known 
to be the case when camphor is similarly treated ; the main constituent 
containing much more hydrogen than is present in cymene: the total 
yield of hydrocarbon was only about 10 per cent. of the substance 
used. 

The resin simultaneously produced contained carbon 85°4, hydrogen 
11:7, and was therefore formed by partial removal of the elements of 
water. Schmid] found that zinc chloride only partially dehydrates the 
constituent C,H,0 contained in oil of cajeput, phosphoric anhydride 
yielding a mixture of terpenes and polymerides. 


§ 4. Action of Phosphorus Pentasulphide on Absinthol and Citronellol. 


The yield of hydrocarbon by the action of zinc chloride being bui 
small, the action of phosphorus pentasulphide was examined. Poti 
has shown that camphor when treated with this substance forms 
cymene in a state of considerable purity ; and Flesch has recently 
found (Deut. Chem. Ges. Ber., vi, 478) that cymyl-sulphydrate boiling 
at 235°—236°, is simultaneously produced: in the case of absinthol 
and citronellol, therefore, cymene and cymyl sulphydrate, and a ter- 
pene, might be anticipated as the respective products; and in fact 
these substances are formed. The majority of the substances used, 
however, is in each case converted into a resin not volatile at 350°. 

A. Absinthol was heated with about its own weight of phosphorus 
pentasulphide ; a tolerably vigorous reaction ensued and a liquid dis- 
tilled over; this was: poured back, and the whole cohobated for half 
an hour: a hydrocarbon then distilled over, together with a fetid 
liquid boiling up to about 300°. By fractional distillation a hydro- 
carbon was separated, which was but little affected by sulphuric acid; 
after treatment with this reagent and distillation over sodium, this 
boiled at 175°—178°, and possessed all the properties of cymene; the 
yield of pure hydrocarbon was about 25 per cent. of the absinthol 
employed. 

0°2675 gram gave 0°8765 CO, and 0-261 H,0. 

Calculated. Found. 
120 89°55 89°35 
14 10°45 10°84 


134 100°00 
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Hence this product was formed by the removal of the elements of 
water just as the cymene formed by the action of zinc chloride. 

The portions of the distillates boiling between 200° and 300°, were 
farther fractionated; the portion boiling at 233°—240° gave these 
numbers ; it only constituted about 8 per cent. of the oil used. 

0:248 gram gave 0°668 CO, and 0°199 H,0. 


Calculated. Found, 
72°29 73°43 
8°43 8°91 

19°28 _— 


C\yHi3.SH 166 100-00 


Probably a small quantity of hydrocarbon was present in this dis- 
tillate. 

When dissolved in alcohol, and added in excess to silver nitrate 
solution, a yellow salt, very sparingly soluble in boiling alcohol, was 
thrown down: this gave the following numbers: 

0'2260 gram gave 0°0880 Ag. 

Ag = 38°94 per cent. 
Calculated for CijpHi.SAg 39°56 ,, 


On the other hand, when the silver nitrate was in excess, a white salt 
was thrown down, of which 
03640 gram gave 0°1780 Ag. 
Ag = 48°89 per cent. 
Calculated for CyoHi3.SAg + AgNO; 48°76 ” 


When the alcoholic solution was boiled with mercuric oxide, the 
liquid (filtered hot) deposited on cooling shining needles containing 
mercury; in all respects, therefore, this product appears identical with 
the cymyl sulphydrate described by Flesch, and obtained from cam- 
phor by the action of phosphorus sulphide. 

B. Citronella distillates B and C mixed, were heated with phosphorus 
pentasulphide and distilled therefrom. On fractionating the resulting 
distillate, it was found to contain a hydrocarbon or mixture of hydro- 
carbons boiling between 160° and 180°, another boiling near 250°, and 
resinous substances of higher boiling-point. The lowest hydrocarbons 
after distillation over sodium, exhibited no constant boiling-point, and 
had a peculiar odour recalling burnt india-rubber ; they amounted to 
about 30 per cent. of the oil used. 

A. Fraction distilling at 159°—165°, 0.1790 gram gave 0°573 CO, 

and 0°192 H,O. 
B. Fraction distilling at 173°—180°, 0°1970 gram gave 0°637 CO, 
and 0°208 H,0. 
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Calculated. Found. 
A. 


B. 
88°23 87°32 88°19 
16 11:77 11°91 11:73 


136 100°00 

The portions of distillate boiling between 220° and 240° did not give 
crystals of mercury-cymyl-sulphide on boiling in alcoholic solution 
with mercuric oxide, filtering hot, and cooling, nor did they precipitate 
with silver nitrate; whence it may be inferred that no appreciable 
quantity of cymyl sulphydrate was found: a trace of a sulphur con. 
pound communicating a foetid smell was, however, present. On dis. 
tillation over sodium, a portion distilling near 250° and other higher 
boiling liquids were obtained, apparently polymerides of terpenes 
(CioHis),. Cajeputol was found by Schmid] to form two terpenes 
boiling respectively at 160°—166° and 176°—178°, and polymerides 
thereof boiling above 300°. 

Hence the action of phosphorus pentasulphide on the constituent 
CoH,,O0 of citronella oil is to some extent analogous to that on absinthol ; 
i.e., the elements of water are removed in each case, producing a hydro- 
carbon— 


CioH,gO — H,O = CyHu. 
CioHisO — HO = CywH ic. 
The action of dehydrating agents on camphor and its two isomerides, 
myristicol and absinthol is thus alike; as shown in § 7, the cymene 
formed is the same in each case.* 


§ 5. Action of Phosphorus Pentachloride on Citronellol. 

When citronellol is cautiously dropped on to cooled phosphorus pen- 
tachloride phosphorus oxychloride is formed, with evolution of hydrogen 
chloride ; a chlorinated organic substance is also produced, which breaks 
up when heated, evolving hydrochloric acid, and leaving a mixture of a 
terpenc and a resinous polymeride thereof; the whole of the chlorinated 
body is not decomposed even by several distillations. 

The lowest fractions of distillate, after washing with water, and long- 
continued heating with sodium, consisted of a terpene boiling between 
168° and 173°, and yielding the following numbers: 

0°2300 gram gave 0°740 CO, and 0°249 H,0. 

Calculated. Found. 
120 88°23 87°75 
16 11:77 12°02 


136 100°00 
* Notwithstanding that the principal constituents of the products of the action 
of phosphorus pentasulphide on citronellol are terpenes, further experiments have 
shown that some cymene is also formed, the quantity being greater the longer the 
action is continued. 


<< 
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Hence the reactions by which this body was formed are : 


C,,H,,0 + PCI; = POCI, + HCl ~ C,,.H,,Cl. 
C,)H,;Cl = HCl + CrpFlws. 


§ 6. Action of Bromine on Citronellol. 


The oxidised constituent of citronella oil having the composition of 
a hydrate of a terpene, it appeared probable that it would unite with 
two proportions of bromine, and that the resulting dibromide would 
be capable of splitting up thus, forming water, hydrobromie acid, and 
cymene :— 


C,,H,sBr,0 — H.O + 2HBr + C,H. 


These anticipations were realised, but a considerable quantity of non- 
volatile resin was also formed. 

By the addition of the bromine to the citronellol much heat is 
evolved; the resulting compound on heating evolves much hydro- 
bromic acid, partly as gas, partly as an aqueous distillate; a hydro- 
carbon also distils which, after two or three distillations, treatment 
with sulphuric acid, and heating with sodium, appears to be pure 
eymene: this boiled for the most part at 175°—177°, and gave the 
following numbers on analysis :— 

02885 gram gave 0°941 CO, and 0:283 H,0, 

0'2295 gram gave 0°221 H,O (CO, lost). 

Calculated. Found. 


120 89°55 88°94 — 
14 10°45 10°89 10°69 


134. 100°00 


It is proposed to examine this reaction in the case of cajeput oil and 
other analogous bodies. 


§ 7. Oxidation-products of Cymene from Absinthol and from Citronellol. 


The cymene obtained as above by the action of phosphorus penta- 
sulphide on absinthol, and that obtained as in the last section, were 
oxidised by chromic liquor; in each case nothing but terephthalic and 
acetic acids and carbon dioxide were formed, the yield of the former 
being about 35 per cent. in the first case, and 30 per cent. in the 
second. 

The terepthalic acid obtained gave these numbers : 


A. From absinthol, 0°4010 gram gave 0°846 CO, and 0:139 H,O 
B.  ,, _ citronellol, 03760 . 0800 3=6,,,_—S fs «O"186 


MUIR ON THE PERBROMATES. 
Calculated. Found. 
A 


: B. 
96 57°83 57°54 58°02 
6 3°62 3°85 4°02 
64 38°55 _ — 


CsH.O,.. 166 100°00 


The silver acetate obtained gave the following numbers: 


- A. From absinthol, 0°4305 gram gave 0°2780 Ag. 
B. From citronellol, 0°5105 ‘ 0°3295 Ag. 


Calculated for Ag acetate. A. B. 
Ag = 64°68 per cent. 64°58 64°54 


Taking together these circumstances and the boiling-point, and 
other properties of the cymenes thus formed, it is concluded that the 
cymene produced in these two instances is identical with the previously 
known form of cymene. 

While this paper was in progress, Beilstein and Kupffer pub- 
lished a research on wormwood oil (Deut. Chem. Ges. Ber., vi, 1183). 
Their results are in some respects identical with the above, as they 
find that oil of wormwood contains a small quantity of a terpene boiling 
below 160°, and that the main constituent, absinthol, when treated 
with phosphorus pentasulphide, forms cymene, which appears to be 
identical with that from cummin oil and that from camphor, as all 
three yield a sulpho-acid, forming the same salts of barium, lead, and 
calcium. 

They give the boiling-point of absinthol as 195°; Gladstone states 
it as 217°; Leblanc, 204°; whilst the specimen examined above dis- 
tilled entirely between 200° and 201° (corrected). They also give 
the boiling-point of cymene as 175°; the author has always found a 
slightly higher value, the mean result being 176°5°. 


XV.—On the Perbromates. Preliminary Notice, 
By M. M. Parrison Morr, F.R.S.E. 


Tue salts of perchloric and periodic acid have been pretty fully examined, 
but no chemist seems to have given more than a passing attention to 
those of perbromic acid. It seems to me that a careful study of the 
perbromates may reveal many points of interest concerning the relation- 
ship of the three oxygen acids of chlorine, bromine, and iodine. I have, 
therefore, undertaken the preparation of a number of these salts, and I 
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- hope soon to lay the results of this investigation before the Society, pre- 
mising, meanwhile, that an aqueous solution of perbromic acid is easily 
obtained by the action of bromine on the hydrate of perchloric acid 
dissolved in water, and that this solution, when neutralised with caustic 
potash, deposits crystals of potassium perbromate. This salt, which is 
with difficulty soluble in cold water, crystallises in forms isomorphous 
with those of the perchlorate and periodate. When a solution of the 
potassium salt in water is mixed with an aqueous solution of barium 
chloride and alcohol added, crystals of barium perbromate are slowly 
deposited. 

In like manner, if the aqueous solution of the potassium salt is mixed 
with copper sulphate solution and the liquid evaporated to a small bulk, 
copper perbromate separates out in the form of a pale green powder. 


XVI.—On Two Coals from Cape Breton, their Cokes and Ashes, with some 
Comparative Analyses. 


By Henry How, D.C.L., Professor of Chemistry, University of King’s 
College, Windsor, Nova Scotia. 


Since the publication of my report to the Provincial Government on 
the Mineralogy of Nova Scotia, in 1868, a good many examinations of 
mineral deposits have been made, and in connection with these, analyses 
of various sorts have been executed, so that there has been a consider- 
able addition to our knowledge of the minerals of the province. Some 
results of these inquiries have been published in the “‘ Transactions of 
the Nova Scotia Institute ;” in the Official Reports of the Provincial 
Inspector of Mines ; in late reports of the Geological Survey of Canada ; 
some in “The Coal Fields of Nova Scotia,’ a comprehensive paper 
contributed to the Transactions of the North of England Institute of 
Mining and Mechanical Engineers, by Mr. John Rutherford, in 
1870, while Inspector of Mines here ; and some in “ The Coal Fields and 
Coal Trade of Cape Breton,” by Mr. R. Brown, for many years 
manager of the Sydney Coal Mines, Cape Breton. It is more particu- 
larly in reference to some analyses of mine given in this last valuable 
historical, scientific, and commercial account of the chief mineral 
wealth of the Island of Cape Breton, published in London in 1871, that 
I propose writing upon the present occasion. The results quoted by 
the author are a summary of the facts of most importance in showing 
the commercial value of two coals, but there are some details, naturally 
not dwelt upon in such a connection, which I think are not without 
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interest both from a scientific and from a practical point of view. The 
analyses in question were made on the whole thickness of the main 
seam coal at Sydney Mines, and on that of the Lingan Mine coal. In 
the latter case, an examination of the coal in sections of the seam, with 
reference to a known variation in qualities, gave an opportunity of 
observing—for the first time, I believe, taken advantage of—the differ. 
ence in the composition of the ash in parts of the same seam of coal. 

Cokes.—As regards the Sydney coal, it is a fuel which for more than 
forty years has enjoyed a very high reputation as a house-coal, while 
its value as a steam-producer has also been deservedly high since it 
was first used as such in 1838. A full account of its composition, 
qualities, and consumption is given by Mr. Brown,* from which | 
take some of the details of my analysis, viz., these results. 


On Coking average Samples of Whole Main Seam of Sydney Coal. 
Fast. Slow. 


Total volatile matters , 37°48 29°70 
Coke (ash 4°32) 5 62°52 70°30 


100°00 100°00 


In all these cases a coherent coke was left, about double the bulk of 
the coal taken, and they are referred to for the purpose of showing 
how the amount of coke varies in quantity with the mode of producing 
it. 

Corresponding results were obtained on the Lingan coal. Taking 
for example, the middle coal, forming about one-third of the whole 
seam, there were found— 


On Coking average Samples of Middle Lingan Coal. 


Medium. Fast. Slow. 
Total volatile matters 35°16 26°09 
Coke (ash 3°47) .......... , 64°84, 73°91 


100-00 100-00 100°00 


Here, again, in each instance, a firm coherent coke was found, of 
about twice the volume of the coal; in the last case there was a bitu- 
minous odour remaining. When heat was very gradually applied, and 
finally only very low redness attained, all gases seemed to be expelled, 
but there was no coke formed, the residue was pulverulent, and the 
quantitative results were— 


* Coal Fields and Coal Trade of Cape Breton, p. 78 et seq. 
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By extremely slow heating of Middle Lingan coal— 


VORMEEES, cccccces ioaeee eee 21°78 
Powdery residue .......0++ 78°22 


and no further change, of course, was produced in the appearance of 
the residue by application of a good heat to the closed crucible. 

Similar results are noticed in Hartley’s report on the coals and iron 
ores of Picton Co., Nova Scotia,* for instance, as regards the coal of 
the Acadia Seam at the Acadia Colliery, while from 65°12 to 68°70 per 
cent. of firm coke was obtained by rapid and slow coking respectively, 
by slow heating a pulverulent mass only remained. Further on, in 
the same report (page 385) is a statement which does not agree with 
the foregoing ; in describing the coals from different benches of the 
same (Acadia) seam at another colliery, it is said that the cokes of some 
“were all strong and light, whether by slow or rapid heating, though 
of course more compact with a slow carbonisation.”” On this point, he 
states, “‘a still more important consequence of a long-sustained and 
high heat is the condensation and contraction of the coke into a smaller 
volume.” —(Dictionary of Arts, §c., Am. Ed., 1854, p. 429.) 

Ashes.—There are not many published quantitative analyses of coal 
ashes, although general enumerations of some of their constituents are 
by no means uncommon. Such analyses as are to be found are not all 
made on the same plan, and there are some curious discrepancies to 
which it may be useful to draw attention. The most complete series 
of quantitative analyses of the ashes of bituminous coals was made by 
Mr. J. A. Phillips during the Admiralty Coal Inquiry, and they are 
given in the Appendix to the First Report on Coals suited to the Steam 
Navy, and in Mr. Phillips’s Metallurgy, second edition, p. 136. There 
is a paper giving a number of analyses of coals from Silesia and West- 
phalia, by M. Becker (Revue Scientifique et Industrielle, 1854, p. 161), 
at the end of which it is said, “ Les cendres n’ont pas été analysées 
quantitativement ; celles des houilles se ressemblent du reste en tout; 
elles ne renferment pas d’alcalis, mais elles contiennent du sesquioxyde 
de fer, de l’alumine, de la chaux, de la silice, du soufre et de l’acide 
sulfurique, du chlore et de la magnésie, et des traces d’acide phospho- 
rique.” These constituents agree pretty closely with those recorded by 
Phillips, and those found by myself in all the cases I have examined ; 
but in Muspratt’s Chemistry (vol. II, p. 79), is a table giving the 
composition of the ashes of six American anthracites, and of one bitu- 
minous coal from Quin’s Run, Pennsylvania, where there is no mention 
made of chlorine, sulphuric, or phosphoric acid ; the constituents given 


* Geology of Canada, Report of Progress, 1863-69, pp. 375, 381, 382. 
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are the rest of those just enumerated from M. Becker’s account, and 
they make up the 100 parts either without “loss,” or with a loss never 
exceeding 1:085. 

With respect to sulphuric acid, it has been so generally received as 
a somewhat abundant constituent of coal-ash, that its absence in the 
American coals, and especially the bituminous coal, is remarkable. { 
certain has its presence been considered to be, that in the Coal Inquiry 
above alluded to, it was, I remember, the practice, in estimating the 
‘sulphur in the coal, always to make an allowance according to the 
accepted average of sulphur as sulphuric acid in the ash, and this | 
have continued in cases where a determination of the latter has not been 
made. The variation in amount is sufficiently large to make an expe. 
riment desirable in all cases where great accuracy is sought; thus, in 
Phillips’s analyses, the quantity of sulphuric acid in the ashes of seven 
coals varies from 2°22 to 8°38 per cent., and in the analyses referred to 
on this occasion in three of ash from coal of parts of one seam, I have 
found from 3°08 to 6°13, and in the other ash 6°46 per cent. It may be 
remembered that the fact of the ash containing no more than traces of 
sulphuric acid was held to be an important fact in support of the non-coal 
nature of the Torbanehill mineral ; and at the Edinburgh trial* on the 
subject, Professor Anderson stated the amount of this acid he had 
found in ash of West Wemyss coal as 2°73 per cent., and that in the 
Methyl coal to be “‘abundant;”’ while he himself had detected none 
in the Torbanite ash. This last was my own experience when a piece 
from the centre of a lump was selected. 

If we turn to lime as a constituent of coal-ash, we find it given in by 
no means small quantity in all the analyses by Phillips, viz., from 37 
to 12 per cent., and to the extent of from 0°85 to 5°76 per cent. in the 
American anthracites before mentioned, but none is stated to have been 
found in the Quin Run bituminous coal. On looking over the evidence 
in the Torbanite trial,.I find some most curious statements, to which it 
is worth while to allude. On both sides it was admitted that the 
amount of lime in the ash of the disputed mineral was quite small, 
varying from nothing up to 1:3 per cent. in the four analyses given, 
but it was shown by Professor Anderson, that in the ash of the West 
Wemyss coal, the amount was 8°46 per cent., and that it was “abun- 
dant” in that of the Methil coal; yet one chemist stated that the ash 
of the mineral (in dispute) resembled the ash of other coals, being 4 
subsilicate of alumina, with peroxide of iron and traces of potash and 
lime; and another distinguished chemist said he thought there was 
about as much lime in the ash of the mineral as in that of coals gene- 
rally, and stated that the quantity of lime in coal is seldom large, 


* Gillespie versus Russel, Report of Trial, Edinburgh, 1853. 
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seldom larger than this (in ash of mineral), and repeated that lime is 
a very trifling ingredient in the ash of all coal. 

The following are my results. The Sydney main coal left on com- 
plete incineration a residue consisting of red and white portions ; the 
latter were heavier than the former, and were evidently the clay of 
shale; the former was ferric oxide in part. There was a trace of sul- 
phuretted hydrogen, evolved on addition of hydrochloric acid, and on 
continued action with aqua regia, a considerable coarsely gritty, red- 
dish residue remained. The filtrate from this gave a little soluble 
silica. The percentages stand as under :— 


Ash of Sydney Main Coal (bituminous). 


Sand and clay, ferruginous, and a little soluble silica .. . 
Peroxide of iron 
Alumina 


Sulphuric acid 

Magnesia, undetermined 
Phosphoric acid, decided traces 
Chlorine, traces 

Manganese, traces 


100-00 


The top or roof, middle, and bottom portions of the Lingan seam were 
examined separately ; the ash of the roof was nearly white, the residue 
left by acid consisting of clay and fine sand ; that of the middle was still 
whiter, and that of the bottom was red, with white specks throughout, 
the residue left by acids being reddish clay and sand. Having found 
in the former case that the amount of soluble silica was but small, it 
was disregarded, and it is, if present below, included in the alumina, 
as separated by strong alkali from peroxide of iron. The results were 
these :— 

Ash of Lingan Coal (bituminous). 


Top. Middle. | Bottom. | Whole coal 


average. 


Sand and clay 79°46 48 *62 57°05 
Peroxide of iron 1°57 27°75 21 ‘66 
Alumina (and soluble silica?) .. 6°08 4°91 6 ‘69 
I ieninacedatnnies seceen 8 84. 11 ‘83 8°93 
Sulphuric acid 3°08 6°52 5°11 

gnesia, undetermined 
Phosphoric acid, decided traces 0°97 0°37 0°56 
Chlorine, traces 


100-00 100 -00 100 -00 


330 HOW ON TWO COALS FROM CAPE BRETON, 


As regards the coal itself, the following, quoted from Mr. Brown 
(loc. cit., p. 88), who describes it as a fine gas-coal, are the results 
corresponding with those given for the Sydney coal. 


Average whole Lingan Coal on Coking. 
Medium. Fast. Slow. 
Total volatile matters 30°03 33°70 25°43 
Coke (ash 3°06) 69°97 66°30 74°57 


_—__. 


100:00 100°00 100-00 


The only other Nova Scotian coal-ash of which a quantitative ana- 
lysis has been made, and this is but partially complete, is that of the 
coal of the deep seam from Cage Pit, Albion Mines, Picton Co. Quali- 
tatively I found in 1869, a good deal of insoluble siliceous matter, 
while acid dissolved peroxide of iron, alumina, sulphuric acid, and not 
a large amount of lime. Mr. Broome observed (Geology of Canada, 
1863—69, p. 375) 75 per cent. insoluble in hydrochloric acid, and in 
solution an amount of iron equal to 3°94 per cent. ferric oxide. The 
coal of the main seam at the same mine, from the Foord Pit, gave me 
in 1869 much sandy, insoluble matter, and in solution much ferric 
oxide, and decided quantities of lime and sulphuric acid. The analyses 
of the coals themselves I made are quoted in Hartley’s report before 
mentioned (loc. cit., 372, 373, 375). 

Perhaps it will not be without interest if I give here some other 
quantitative results on ashes collected from the famous trial before 
referred to (see ante, p. 5), and another source. 

Thus Dr. Maclagan found in 


Cannel coal from Balbardie.... 70 per cent. silica. 
Lesmahagow.. 48 
” » Capeldrae.... 53 


The nature of the other constituents is not given. 

The ash of torbanite afforded— 
SiOz. Al,03. Fe,03. CaO. MgO. K,0. Na,0. SO3. 
56:09 40°04 324 034 046 none none none -=100 # £T. Anderson. 
58°51 38475 7:00 undet. undet. 0°84 050 — =101°60 T. Stenhouse. 
56°70 3620 320 1°30 040 1:20 1:00 traces =100-°00 A. W. Hofmann. 
55°15 39°18 FeO 3:90, alum 0°55, CO, 1°15, moisture : 

: s { =100:00 G. Wilson. 

0°07, and traces of SO3, PO,, and alittle K,O and Na,O } - 


9 9 


The following interesting analyses are from Wurtz (Dictionnaire de 
Chimie, 1870, Article “‘ Gaz ’’) :— 

“Boghead.—On désigne sous ce nom une sorte de schiste bitu- 
mineuse qui est employée dans la fabrication du gaz et des huiles 
d’éclairage. Payen donne pour la composition du Boghead, l’analyse 
suivante : 
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Matiéres bitumineuses et traces de matiéres azotées.. 77°00 
Silicate d’alumine........... nate 


. Daprés O. Mather, le Boghead renferme : 


C. H. N. 8. H,0. SiO,. Al,03. Fe,03. CaO. 
60°85 9185 0780 0320 0395 1319 950 122 0270 = 10005” 


and, finally, the residue of distillation of the same for oil for 12 hours 
contains, according to Wurtz (Dict., p. 639) :— 


C. SiO. Al,0;. MgO and CaO. Fe,03. 
33°00 39°70 =. 26°75 0-15 0-40 = 100-00 


It will be observed that there is a decided contrast between the rela- 
tive amounts of the constituents, and those of undisputed coals, and it 
may be conveniently noted here, that ‘almost all the more eminent 
chemists on the Continent are agreed, that the Torbanhill mineral is a 
shale” (Chemical News, iii, 129). 

The substance most analogous in character to Torbanite is, perhaps, 
the stellarite of New Glasgow, in this province, which I originally 
described (Edin. N. Phil. Jul., July, 1860) in 1860, and which has been 
frequently referred to since (Mineralogy of Nova Scotia, p. 24, et seq.; 
also Trans. N. S. Inst., 1868—69), sometimes (Geology of Canada, 1863 
—69, p. 377, et seq.) in connection with “ oil-coals” resembling it, found 
in the same district. The ash of the first quality of mineral consists 
essentially of insoluble sandy clay; acid dissolves a little iron and 
alumina, little or no lime, traces of sulphuric acid, and some little mag- 
nesia. The ash of the second quality is much more abundant, and 
consists chiefly of sandy clay, but it gives to acid a notable amount of 
ferric oxide ; sulphuric acid and lime are also present in decided quantity. 
The substance is called by Dawson (Acadian Geology, 2nd edition, p.339) 
“a fossil swamp-muck or mud,” and this he speaks of in another place 
(Jour. Geol. Soc., xxii, p. 95) as being the nature of earthy bitumens and 
highly bituminous shales of the coal-formation generally. 

An examination of some fire-clays from the neighbourhood of the 
New Glasgow locality of stellarite, afforded me results quite similar to 
those from the ash of the mineral ; that is to say, besides the sandy cl: y 
itself, the soluble portion contained ferrous carbonate, ferric oxide, and 
alumina, scarcely a trace of lime, a little sulphuric acid, and apparently 
more magnesia, and this I have very little doubt would be found to be 
the case with the ash of the “oil coals’ of the district gencrally, 
except, of course, as to the ferrous carbonate. 
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General and Physical Chemistry. 


On Becquerel’s Continuing Rays. By H. Voce. 
(Deut. Chem. Ges. Ber., vi, 1498—1501). 


BrcqQueret showed in 1843 that white silver chloride which has not 
been exposed to the light is sensitive only to the blue, violet, and ultra- 
violet rays, but when it has been insolated, even for a very short time, 
it is acted upon by all the rays of the spectrum. From this he con- 
cluded that the green, yellow, and red rays have the power to continue 
the action of the chemically active rays. Other observers obtained 
different and contradictory results; only Jutzlaff states that brilliant 
pictures are obtained by exposing plates for a very short time in the 
camera, and then insolating them behind yellowish-green or red glass, 
This action of the so-called inactive rays is really a fact, the explana- 
tion being that white silver chloride is changed only by the most 
refrangible rays, while violet silver chloride is sensitive to all the rays. 
It possesses this power in a higher degree than either silver bromide 
or iodide, on account of its colour, the violet rays being reflected while 
all the others are absorbed, and these only can produce a chemical 
action. In all cases where so-called inactive rays seem to continue the 
action of active rays, the latter produce a new compound which is sen- 
sitive to the former. Becquerel also states that silver bromide behaves 
like the chloride, but in this case the least refrangible rays do not con- 
tinue the action started by the violet rays, because silver bromide is 
sensitive to all the rays. Yellow silver iodide changes its colour very 
slightly in the light, and is therefore not changed by yellow rays. . 
C. 


Estimation in Mechanical Units of the Quantity of Elec- 
tricity produced by a Galvanic Element. By M. Branly 
(Compt. rend., Ixxvii, 1420—1423). 


Two small balls were arranged on the axis of a Foucault’s break, so as 
alternately to touch an insulated metallic sphere, thus communicating 
and removing a regular succession of constant charges, which were 
then conducted to earth through the coil of a galvanometer. The 
charge was taken from the positive pole of a battery of a large 
number (500) of small elements; the negative pole was connected 
with the earth. At the same time the potential of the pile was deter- 
mined by a torsion electrometer. Lastly, the deviation of the galva- 
nometer was compared with that produced by a Daniell cell in a circuit 
of known resistance. 

It was ascertained that “ the charge of the sphere is proportional to the 
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potential of the pile ;” that ‘‘ the charge of the sphere is proportional to 
its radius ;” and that ‘the deviation is proportional to the number of 
charges.” The number was varied from 4 to 12 in a second. 

In an experiment detailed in the paper the quantity of electricity 
passing through the sphere in one second was equal to 104,699 units.* 
This current gave a deviation of 51°25 (scale-divisions; the galvano- 
meter was read with a mirror). The current of a Daniell cell reduced 
in intensity to zs¢’505 gave a deviation of 371'4 “It may therefore 
be said that a current, the intensity of which is 53,555 causes in one 
second a quantity of electricity to circulate represented by 104699 
371°4 
51:25 
provisional, since he proposes to determine more rigorously the resist- 
ance of his coils. The relation between the indications of the galvano- 
meter and electrometer has, however, always been found to be constant, 
both when the negative pole of the battery was connected with the 
earth, and when it was insulated. 

M. J. 8. 


units ;’’ but the author wishes these numbers to be considered as 


On the Action of Incandescent Bodies on the Transmission 
of Electricity. By E. Doutior (Compt. rend., Ixxvii, 1472— 
1474). 


SeveraL physicists have observed that a body negatively electrified is 
more easily discharged by the presence of incandescent iron or platinum 
than when the charge is positive. Thus Ernan found that when a 
glowing platinum wire was attached to an electroscope, the positive 
end of a dry pile at a little distance produced uo effect, whilst the 
negative end caused powerful and permanent divergence of the leaves. 
The author now finds that burning charcoal has exactly the opposite 
property. When it is connected with an electroscope and approached 
by a body charged positively, the divergence of the leaves is rapid, and 
remains after the removal of the exciting cause. With negative elec- 
tricity the leaves diverge more slowly and less widely, and collapse 
immediately on removing the charged body. If the glowing charcoal 
is uninsulated it discharges a galvanometer only when the latter has 
been charged positively. These results cannot be due to the electricity 
produced by the combustion of the charcoal, since, besides its extreme 
feebleness, it would have an opposite tendency. 


M. J. S. 


Relations between the Solubility of Salts and the Amount 
of their Water of Crystallisation. By A. ScHERBATSCHEW 
(Deut. Chem. Ges. Ber., vi, 1459). 


Wuex sealed tubes containing a solution of Glauber’s salts, saturated 
at 25°—30°, were heated to 32°5°, the contents were found to crystal- 
lise on cooling; but similar tubes which had been heated above 35° 


Ser . the weight of 1 mgr. being taken as 9308°8 


* The unit adopted is 1 Sea 


units of force, 
VOL. XXVII. 2a 
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yielded supersaturated solutions which did not crystallise on cooling, 
This is attributed to the formation of Na,SO, + 7H.0O at 35°, this salt 
being more soluble than Glauber’s salt. This view was confirmed by 
the following experiments:—A solution of Glauber’s salt saturated at 
30° was divided into two portions, one being heated to 32° and the other 
to 35°. Both portions were then evaporated over oil of vitriol, and 
the former was found to deposit Na,SO, + 10H.0, while the latter 
deposited Na,SO,;+ 7H,O. When anhydrous sodium sulphate is 
added to a cooled solution of Glauber’s salt which has been previously 
_heated to 32°, crystals separate which contain 10H,O, while the similar 
treatment of a solution which has been heated to 35° causes the sepa. 
ration of Na.SO, + 7H,O. os 


Absorption of Carbon Dioxide by Saline Solutions. 
By SerscHenow (Deut. Chem. Ges. Ber., vi, 1461). 


THE amount of carbon dioxide absorbed by a saline solution is directly 
proportional to the amount of water of crystallisation united with the 
dissolved salt, and in the case of salts having an analogous structure 
amd containing the same amount of water of crystallisation, the absorp- 
tion-equivalent is identical with the chemical equivalent. 


T. B. 


Lecture Experiments. 
By V. Merz and W. WeirH (Deut. Chem. Ges. Ber., vi, 1518). 


Porassium ignites in cold chlorine, thus differing from sodium, and this 
latter metal is not attacked by cold bromine; at 200°, however, there 
is a slight reaction : but when bromine and potassium come in contact a 
violent explosion is the result. Sodium may be fused with iodine 
without any notable reaction taking place, but an explosion is produced 
when iodine and potassium are heated together. Similarly, sodium 
remains unacted on by boiling aniline, while potassium dissolves 
readily in this liquid. 

Phosphorus detonates violently when brought in contact with bro- 
mine, while under similar circumstances arsenic burns quietly, antimony 
ignites, and bismuth acts less energetically, partial ignition taking 
place. The action of amorphous phosphorus on bromine is less ener- 
getic than that of the ordinary modification of phosphorus. 

The production of hydrobromic acid from its elements may be shown 
by burning hydrogen at a jet placed near the surface of bromi :¢, fumes 
of hydrobromie acid being thus produced. 

The green colour of the boron flame may be very well shown by boil- 
ing a mixture of boracic acid, alcohol, and sulphuric acid, and igniting 
the vapour. 

The authors consider the decomposition of an acid solution of chino- 
line blue by silk to be a good method of illustrating the effect of 
mechanical power in overcoming chemical affinity ; and the fact that a 
slightly acid aqueous solution of chinoline blue becomes blue on the 
application of heat and again colourless on cooling, illustrates the tem- 
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porary changes which aqueous solutions sometimes undergo on the 
application of heat. “7 


Inorganic Chemistry. 


Behaviour of Silver Chloride to Concentrated Sulphuric 
Acid and Solution of Ferric Chloride. By A. Saver 
(Zeitschr. anal. Chem., xii, 176). 


Ir is commonly stated that silver chloride is not attacked, or only to a 
very slight extent, by sulphuric acid. This is not the case. Chloride 
of silver precipitated, crystallised, or even fused, is decomposed and 
dissolved perfectly on long treatment with sulphuric acid, while hydro- 
chloric acid is given off. It is most easily decomposed in the precipi- 
tated state. 

Ferric chloride also dissolves silver chloride. The editor of the 
Zeitschrift adds in a note that A. Vogel states that boiling sulphuric 
acid slowly dissolves chloride of silver with production of hydrochloric 
acid and formation of silver sulphate; but a part of the chloride dis- 
solves without decomposition and separates on cooling. Compare 
Gmelin’s Handbuch, 4th ed., iii, 620. 

eS. fF a. 


The Constitution of Bleaching Powder. By C. ScuorLuMMER 
(Deut. Chem. Ges. Ber., vi, 1509—1511). 


Tae author was much surprised by reading lately a paper by Goepner, 
“On the Nature of Chloride of Lime,”’ in which he revives Berthollet’s 
view, that the bleaching compound contained in it is simply a com- 
bination of lime and chlorine, and decomposed by acids into its con- 
stituents. He says that, although we find in all handbooks the state- 
ment that a solution of hypochlorous acid is obtained when a solution 
of bleaching powder is distilled with a dilute acid, as if the experiment 
had been made hundreds of times, this is a mistake, and the reason 
why the error has maintained itself so long is, that hitherto no reaction 
was known by which free chlorine and hypochlorous acid could be 
readily distinguished. Such a reaction has, however, now been dis- 
covered by Wolters, who has found that when chlorine-water is shaken 
with mercury, only mercurous chloride is formed, while with aqueous 
hypochlorous acid it yields a brown, crystalline oxychloride, which is 
readily soluble in hydrochloric acid. In employing this method for 
detecting hypochlorous acid in the liquid obtained by distilling bleach- 
ing powder with a small quantity of hydrochloric or sulphuric acid, 
Goepner could not find a trace of hypochlorous acid. 

To this the author remarks that Gay-Lussac, in his classical research 
“On the Compounds of Chlorine with Bases,’”’ recommends, as a ready 
means for preparing a dilute solution of hypochlorous acid, to distil a 
solution of bleaching powder with dilute nitric acid. 'This experiment 

242 
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has since been repeated hundreds of times. Roscoe shows it every year 
in his lectures, and the laboratory students perform it in the course of 
their practical work. A perfectly colourless distillate is thus obtained, 
which is a much more powerful bleaching agent than freshly prepared 
chlorine-water. This is quite sufficient to show that the distillate con. 
tains hypochlorous acid. But why did Goepner fail in detecting it? 
Is it the fault of the analytical method? To decide this, hypochlorons 
acid was prepared by distilling a solution of bleaching powder with 
dilute nitric acid or sulphuric acid. On shaking the distillate with 
mercury, the brown oxychloride was formed in each case. Another 
argument against the existence of a hypochlorite in bleaching powder 
Goepner finds in the fact that the chlorine used in the manufacture 
always contains hydrochloric acid, and thus more calcium chloride is 
formed than would correspond with the formula CaOCl,. When bleach- 
ing powder is exhausted successively with small quantities of water, this 
excess of calcium chloride is found in the first solutions, while the 
following contain calcium and chlorine in the proportion corresponding 
with the above formula. This, however, only proves that bleaching 
powder is not a mixture of calcium chloride and hypochlorite, but that 


it contains the compound Caf i. or has the constitution which 


Odling has assigned to it. Williamson has shown that a solution 
of hypochlorous acid is also readily obtained by passing chlorine into 
a mixture of water and finely divided calcium carbonate, and distilling 
as soon as the carbonate is dissolved. In this reaction the above 
compound is probably also first formed and then decomposed in the 
following way :— 

CaCl(OCl1) + Cl, = CaCl, + Cl,0. “s 


New Method for Producing the Anhydrous Chlorides of 
Aluminium and other Metals. By P. Curis (Chemical News, 
xxviii, 307). 


Tuts process is based on the transformation of alumina into aluminium 
sulphide, and of the sulphide into chloride, and the two operations are 
condensed into one in the following way :—The alumina is placed ina 
porcelain or earthen tube and heated to redness. As soon as all the 
water is expelled from the alumina, the tube is connected at one end 
with a receiver and at the other end with a tube bringing in a mixture 
of hydrochloric gas and carbon disulphide vapours. By merely send- 
ing the hydrochloric acid gas through the liquid carbon sulphide, it 1s 
so thoroughly saturated therewith, that it is not necessary to apply heat 
to the liquid. A double reaction takes place simultaneously and alum- 
nium chloride distils at once, mixed up with a certain Yuantity of 
sulphur, and impregnated with hydregen sulphide. The aluminium 
chloride is afterwards re-distilled with iron filings to free it from the 
sulphur and other impurities. It is not necessary to use pure alumina; 
ordinary clay will answer the purpose just as well. In that case the 
silicium chloride, which is formed at the same time, escapes as a ga, 
and the other chlorides formed, such as those of iron, calcium, d&c., being 
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less volatile than that of aluminium, remain in the tube or retort. 
Other metallic protochlorides may be formed in the same way. 


J. B. 


On the Existence of two Isomeric Modifications of Anhydrous 
Sodium Sulphate. By L. C. pp Copper (Compt. rend., Ixxviii, 
194—195). 


Tue anhydrous sodium sulphate obtained by drying Glauber’s salt at 
the ordinary temperature always produces immediate crystallisation of 
a supersaturated solution of sodium sulphate, while that which has 
been submitted to any temperature above 33° not only does not do 
so, but even dissolves in cold water, to form a supersaturated solution 
of the ordinary hydrated salt. 

C. H. G. 


Ultramarines. By G. Scuerrer (Deut. Chem. Ges. Ber., vi, 
1450—51). 


Ix the formation of blue ultramarine a yellow substance is produced, 
the colour of which, at a later stage of the process, changes to reddish 
yellow, then to violet, and lastly to blue. 

The following analyses show that the blue substance contains a larger 
amount of sodium than either the yellow, red, or violet modification. 
The author also states that, while neither of the latter contains a trace 
of free sulphur, blue ultramarine gives up sulphur either when treated 
with carbon disulphide or when roasted. 


II. III. IV. 

The crude product contains Na.SO, , 24°50 17:95 19°32 
The washed product contains SiO, ...... ‘ 46°35 - 49°38 50°64 
; 9°93 11°90 12:00 

23°30 20°35 20°95 

13°96 14°02 13°46 

12°15 1200 11:05 


I. Yellow ultramarine. II. Red ditto. III and IV. Blue ditto. 


Sa=total sulphur, estimated by fusion with nitre and caustic potash. 
88 = sulphur remaining as such, after treating the substance with hydrochloric 


acid, 
M. M. P. M. 


Selenic Alums. By O. Purersson (Deut. Chem. Ges. Ber., vi, 
1466). 


Tae potassic and ammonic aluminium alums crystallise easily, the 
sodium alum with more difficulty, owing to its greater solubility. 
Sodio-chromium selenic alum and alums containing iron could not be 
prepared. 


M. J. S. 
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Black Phosphorus. By E. Ritter 
(Compt. rend., Ixxviii, 192—194). 


Tue black phosphorus described by Thénard consists of ordinary phos. 
phorus coloured by admixture with a compound of phosphorus and 
arsenic, probably As,P, and is not a definite allotropic form of the 
element, 


C. H. G. 


.Combinations of Phosphoric Chloride with other Chlorides, 
By A. W. CRONANDER (Deut. Chem. Ges. Ber., vi, 1466). 


THE statements of Weber respecting the compound SbCl;.PCl; are 
confirmed. Attempts to prepare the corresponding arsenic compound 
yielded results indicating that AsCl; in presence of PCI; is partially 
converted into AsCl;, which combines with PCl;; but both the com- 
pounds, AsCl;.PCl; and AsCl;.PCl;, are extremely unstable. Tungsten 
pentachloride heated with phosphoric chloride loses chlorine and yields 
a greenish black mass, of the approximate composition, WC], + PC\, 
Permolybdie oxychloride, MoO,C},, gives the compound MoCk + 2PCl,, 
or at a higher temperature MoCl + PCI; Uranice owxide, strongly 
heated in a sealed tube with phosphoric chloride, yields a yellow mass 
corresponding with the formula U,PCli. Chlorochromie anhydride and 
phosphoric chloride yield a violet compound containing Cr.Cl,.2PC\. 
The compound Fe,Cl,.2PCl; is formed even when ferrous chloride is 
used, part of the PCl; being reduced to PCl;. No compound of P|; 
with chlorides of the alkali-metals appears to exist. 
M. J. S. 


Action of Phosphorus on Iodates. By E. Po.tacci 
(Gazz. Chim. Ital., iii, 474—477). 


WueEn phosphorus is added to an aqueous solution of an iodate, in the 
absence of a free alkali, iodine is liberated, in virtue probably of the 
following reactions :— 


(1.) 6P, + 12KI0, + 18H,O = 12H;PO, + 2KIO, + 10KI. 
(2.) 12H,PO, + 2KIO, + 10KI = 12KH.PO, + 2HIO, + 10HL. 
(3.) 2HIO, + 10HI = 6H,0 + GI). 


Amorphous phosphorus, although possessing less affinity for oxygen 
than ordinary phosphorus, acts, in the above reaction, with much the 
greater violence; the iodine is instantaneously set free, and the liquid 
is agitated. This is probably due to the finer state of division of the 
amorphous variety. The presence of an iodide does not interfere with 
the above reaction. 

B. J. G. 


Pyrophosphates. By C. N. Paar 
(Deut. Chem. Ges. Ber., vi, 1465). 


Tus note is little more than a list of the double pyrophosphates at 
present known, many of which the author has now for the first time 
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prepared. They contain the metals potassium, sodium, manganese, 
zinc, iron (ferricum), cadmium, and copper, and some of them form as 
many as four hydrates. Most of them were produced by dissolving 
the salt of the heavy metal in a solution of the alkaline pyrophosphate. 

In the original paper, from which this note is an abstract, the pecu- 
liar reactions of the metals in these salts (e.g., the non-precipitation of 
the iron by a ferrocyanide) are very fully stated. 


M. J. S. 


Preliminary Note on Antimony Phosphide. By W. Ramsay 
(Deut. Chem. Ges. Ber., vi, 1362). 


By the action of phosphorus on antimony bromide, both dissolved in 
carbon disulphide, Mr. R. W. E. Macivor (Student in the Laboratory 
for Technical Chemistry, Anderson’s University), has obtained a com- 
pound having the formula, PSb. The new body is a red powder, and 
is insoluble in benzene, ether, and carbonic sulphide. 


W. A. T. 


New Researches upon the Preparation of Mineral Kermes, 
and on the Action of Alkaline Carbonates and Alkaline 
Earths upon Antimonious Sulphide. By A. Terrzuit (Compt. 
rend., xxvii, 1500). 


Minerat kermes may be prepared in the wet way with sodium carbo- 
nate only. 

By the dry way, potassium carbonate produces more mineral kermes 
than sodium carbonate. 

Pure potassium carbonate has no action upon antimonious sulphide 
in the wet way, and this character may be used as a means of proving 
the presence of soda in potassium carbonate. 

Calcium hydrate, in the wet way, attacks antimonious sulphide, 
whilst barium and strontium hydrates have no action upon it. 


J. B. 


Tungsten and its Chlorides’) By C. G. pp Lava. 
(Deut. Chem. Ges. Ber., vi, 1464). 


Tue author confirms the earlier results of Blomstrand, having pre- 
pared and analysed the following compounds :—WCl., WCl;, WCIl,0, 
WCI,0,. 


M. J. S. 


Contributions to the Chemical History of Molybdenum. 
By A. ArrerserG (Deut. Chem. Ges. Ber., vi, 1464). 


Tue author has prepared and analysed the following salts, in which the 
molybdic bromide, Mo,Br,, fauctions as a dyad radical, thus confirming 
the view of Blomstrand, on the constitution of the chloride, 
Mo,C1,Cl, ——- 


ABSTRACTS OF CHEMICAL PAPERS. 


Mo;Br,.Fl, + 8H,0 
Mo,Br,.02.SO2 + 3H,O 
Mo;Br,.0,.CrO, 
Mo,Br; O,.MoO, + 2H.0 
Mo;Br,.0;.C,02 +4. 4H.,O 
Mo,Br,.0, 
H,02P9 
They are obtained from the solution of the bromide, Mo;Br,, in 
caustic alkali, by the addition of the necessary acid, as yellow, diff. 


.cultly soluble precipitates. 
M. J. S. 


Analysis of an Iron Slag of Fine Blue Colour from Barrow 
Iron Works, Lancashire. By J. R. Mc D. Irspy (Chemical 
News, xxviii, 272). 

Tuts slag, which was very compact and hard, had a fine blue colour, 

comparable with the darker varieties of lapis lazuli. It was completely 

decomposed by hydrochloric acid. Sp. gr. = 2°883. 
Analysis gave :— 


SiO, AlO; FeO. MnO. CaO. MgO. Na,O. K,O.  S. 
46°68 576 120 1:06 39:16 098 1:27 096 2:07=9914 


The composition of the slag approaches that of calcium metasilicate. 


Its blue colour may be due to the presence of alkaline or aluminium 


sulphides, as in the case of lapis lazuli, or artificial ultramarine. 
J. W. 


The Hexatomic Compounds of Cobalt. By Wotcorr Gisss 
(Am. J. of Sci. [3], vi, 116—126). 


Tue author continues his researches upon the ammonia-cobalt bases, 
the present investigation relating more particularly to the action of 
nitrous acid upon ammoniacal solutions of cobalt. He abandons his 
former theoretical notions, and brings the formule of these salts more 
into accordance with modern views. 

In addition to the xanthocobalt compounds containing 10 molecules 
of ammonia, which are produced by the action of alkaline nitrites upon 
ammoniacal solutions of cobalt, it is possible, by varying the conditions 
under which the action takes place, to produce a series of salts con- 
taining 8 molecules of ammonia in their formule. This new class the 
author terms the Croceo-cobalt or Octamine series. 

A warm solution of cobalt chloride mixed with ammonium nitrate, 
and then with a solution of ammonium nitrite containing much free 
ammonia, absorbs oxygen, acquires a deep orange-colour, and deposits, 
after some time, orange-brown crystals in considerable quantity. These 
crystals represent the nitrate of the new series, their formula being 
CO.(NHs3)s(NO:),(NO;)2. The formation of the salt is expressed by 
the equation— 


20oCl, + 2NH,NO; + 8NH; + 4NH,NO, + O = Co,(NH;).(NO:); 
(NO;)2 + 4NH,C] + (NH,),0. 
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If potassium nitrite and cobalt nitrate are substituted in the foregoing 
reaction, a similar orange-yellow crystallisation is obtained, but upon 
recrystallisation it is found to consist of crystals of two different 
forms; the larger portion being octohedral, the smaller of prismatic 
form. The octohedral salt proved on analysis to be the nitrate of 
yanthocobalt, while the prismatic crystals were the nitrate of the 
octamine series above mentioned. 

When cobalt sulphate is treated in a similar manner with ammonia 
and a nitrite, orange-yellow crystals slowly form, and a green floccu- 
lent substance is deposited (cobalt-hydrate). On crystallising the 
mass from boiling very dilute sulphuric acid, a magnificent salt is 
deposited, having the formula CO.(NH;).(NO,),SO,, which is the sul- 
phate corresponding with the nitrate already referred to. 

The addition of ammonium sulphate in the last reaction determines 
the production of sulphate of xanthocobalt, in place of the sulphate 
of the octamine series. The crystalline mass, after solution and addi- 
tin of potassium bromide, deposits pure bromide of xanthocobalt, 
00.(NH;)10( N Oz) 2Bry. 

The salts of the octamine series resemble those of xanthocobalt ; 
they possess a fine sherry-wine colour, and are sparingly soluble even 
in boiling water. They nevertheless crystallise well. The solutions 
are decomposed by boiling, with evolution of ammonia, but the addition 
of a small quantity of acetic acid prevents or retards the decomposi- 
tion. 

The sulphate is the salt most easily prepared. It separates from 
concentrated solutions in small brilliant yellow scales, which appear to 
belong to the quadratic system. In large crystals it has a dark wine-red 
colour. It is moderately soluble in dilute sulphuric acid, from which 
solvent it may be crystallised, but when boiled with hydrochloric acid 
itis gradually converted into the chloride of purpureo-cobalt. It gave 
on analysis— 


Co. SO,. H. N, O. 
Caleulated.. 22°09 17°97 449 31:46 23:99 = 100 
22°28 17:98 463 31°33 — 


which substantiates the foregoing formula. 

The chloride, Co.(NH3)s(NO2)sCh, is best prepared by boiling the 
crude sulphate with barium chloride, and a little hydrochloric acid. It 
forms beautiful iridescent crystals of the characteristic sherry-wine 
colour, which are rather more soluble than those of the sulphate. It 
— of combining with various metallic chlorides to form double 
salts— 

Co. Cl. H. N. O. 
Calculated .. 23:18 1394 4°71 33:0 25°17 = 100 
Found 23:18 1384 490 32°91 — 


The preparation of the nitrate has been already detailed ; it is, how- 
ever, more conveniently produced in the same manner as the chloride, 
In presence of a little free acetic acid. It crystallises in orange-yellow 
needles or prisms, which are distinguishable from the nitrate of xantho- 
cobalt by their crystalline form. Its solution also, unlike the latter 
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salt, yields very characteristic precipitates with potassium chromate 
and with a solution of iodine in potassium iodide. 

The periodide precipitated from the nitrate as above, is a magnificent 
cinnabar-red compound, stable in the cold, but decomposed on boiling, 
with evolution of iodine. Warmed with solutiou of sodium sulphite, 
it becomes yellow, and is converted into the normal iodide. Aznalysis 


gave— 
Co. ' N. H. O. 

Calculated .... 983 635 140 20 10°67 = 190 
987 637 141 — — 


from which the formula Co,(NH3)s(NO.\sI, is calculated. 

The chromate, dichromate, platinochloride, and awro-chloride are pre- 
pared by precipitating a solution of the octamine nitrate in the usual 
manner. They all form either lemon-yellow or orange-yellow needles, 
to which the following formule are assigned :— 


Chromate Co.(NH3)s(NOz)sCrO.. 
Dichromate Co.(NH3)s(NO-)2Cr,0;. 
Platino-chloride Co.(NH;)s(NO2)sCle + PtCh. 
Auro-chloride ........ Co(NH3).(NO;),Cl, + 2AuCI. 


Erdmann’s Salt.—When a solution of potassium nitrite is added to 
a solution of cobalt chloride containing excess of ammonium chloride, 
oblique rhombic crystals are deposited, to which Erdmann gave the 
formula Co.(NH;),(NO2)sK2. This salt presents an interesting rela- 
tionship to the new series described by the author, inasmuch as it con- 
tains the same number of molecules of nitroxyl (NO,) as the octamine 
series contains of ammonia, and a like number of molecules of am- 
monia as the new series contains of nitroxyl. Furiher, if a solution 
of Erdmann’s salt be added to a solution of octamine nitrate, potas- 
sium nitrate is formed, and a double nitrite precipitated— 


Co.(NH,),(NO,)¢.Coo(NH,)e(NO,)s. 


The new salt gives with reagents the reactions of the salts of the 
octamine series. A few other compounds of cobalt containing 8 mole- 
cules of ammonia have been described by various chemists, but all the 
members of the above series may be regarded as containing the com- 


plex molecule Co,(NH3;)s(NO2);. 
J. W. 


On the Ammoniacal Platinum Bases. By P. T. CLeve 
(Deut. Chem. Ges. Ber., vi, 1469). 


THE original paper (Svenska Vetenskaps Aks. Handlingar, 1872, Bd. 
10, No. 9) is in English. The brief abstract communicated to the 
German Journal by W. Blomstrand, embodies his own views, in addi- 
tion to those of Cleve. ; 

All the known ammoniacal platinum bases are referred to certain 


radicals :— 


A Piiiedienins: ®” oe ae 
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B. Platindiamine: R'¥ = Ce ae 


In the radical B the four free combining points have different powers ; 
thus it is possible to saturate two of them with two negative monad 
elements or groups, forming new dyad radicals :— 


C. Diplatindiamine: RY = Pt,4(2NH,),. 
D. Platosamine: R” = py NHs 
| NH; 


Asan example of the compounds of this radical analysed by the author, 
the double sulphite is mentioned :— 


n. 250-0 t= day Ags Hd 
NH; 


E. Platinamine: RY = PUNE. 
NH;.NH;3. 


F, Platosemidiamine: R” = Pt’’ 
NH;.NH; 


G. Platinsemidiamine: R'V = Pt'”. 
The isomerism of these radicals with platosamine has been shown by 
Blomstrand (Ber., 1871, p. 673) :— 


H. Platomonodiamine: R” = py NHs.NHs 
NH; 


I. Platinmonodiamine: R'¥ = piwNHs.NHs 
NH; 


H,G, and I yield dyad radicals by partial saturation with negative 
monads. 

By treating the iodide of platinamine, Pt(NH;)2I,, with alkali, and 
acting on the resulting yellowish body with hydriodic acid, a black 
amorphous iodide of diplatinamine, Pt,“\(NH;),Is, is obtained. Repe- 
tition of the process yields successively the iodides of tetraplatinamine, 
Ptz(NH;)¢ly, and octoplatinamine, Pt,*”(NH;),6lis. 

Finally (in the original) a summary is given of all the known 
platinum bases in which an organic radical is substituted for the 
hydrogen of the ammonia, or in which the ammonia is replaced by 
another group, as P(C,H;)3,PCl;,C,Hi,CO, &c. It is found that the 
diamines are by far the most numerous, triamines occur frequently, 
and tetramines very rarely. 

M. J. S. 
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Mineralogical Chemistry. 


Mineralogical Notes on Utah, California, and Nevada. De. 
scription of Priceite, 2 New Calcium Borate. By 8. 
StLLiman (Am. J. of Sci. [3], vi, 126—133). 


Enargite, 3CuS.As,Sb;—This mineral, which is generally con. 
sidered to be rare, occurs somewhat abundantly in the granitic forma. 
tions of Southern Utah. In some localities it is associated with 
octohedral pyrites, the whole vein then often regarded as a silver ore, 
It is found both in the massive state and in brilliant ortho-rhombic 
crystals, the latter sometimes 5 or 6 mm. in length. Sp. gr. 4861 in 
fragments ; 5°11 solid, which is somewhat higher than that of the 
Peruvian variety. An analysis by Dana gave the following results :— 


8. Sb. As. Cu. Fe. 
34°35 0°95 17:20 46°94: 1:06 = 100°5 


In other districts the enargite occurs in broad laminated masses, 
associated with calcite, and quite free from pyrite and antimony. 

Bismuthinite, Bi,8;, is found also in this neighbourhood mixed with 
bismite (oxide) and bismuthite (hydrous carbonate), the last two 
species being doubtless due to alteration of the sulphide. The gangue 
in which the bismuthinite occurs consists of almandin garnet, black 
hornblende, heavy spar, and quartz. 

Wulfenite is a beautiful crystalline variety of lead molybdate, found 
in the Wahsatch range, The crystals are thin tables, 20 to 30 mn. 
broad, of a pure yellow colour, and most frequently attached to masses 
of brown iron ochre. Orpiment and realgar are obtained in the adja- 
cent neighbourhood. 

Priceite—This mineral, which has been recently named, is an 
exceedingly pure variety of calcium borate, somewhat resembling 
chalk, but softer even than that mineral. It is insoluble in water, 
but soluble in hydrochloric acid, from which solution boric acid crys- 
tallises. Under the microscope its powder is shown to consist exclusively 
of minute rhombic crystals. Dried at 100°, it gave on analysis— 


CaO. NaCl. B03. H,0. 
31°83 0°96 49-00 18°29 = 100°08 
10 — 3°7 1:8 (oxygen ratio). 


The formula of the mineral is probably 3Ca0.4B,0,; + 6H,O, which 
requires CaO = 30°21, B,O; = 50°36, H,O = 19°43 per cent. It is 
clearly differentiated from hydroboracite, inasmuch as it contains no 
magnesia and less water. 

Ulewite.—This name is given to boronatro-calcite, which, in conjunction 
with borax, occurs very abundantly in the Nevada district. The borax 
exists in asort of indurated mud, from which it is extracted by lixivie- 
tion. It is stated that as much as 40 tons of borax can thus be 
manufactured daily. 
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Compact anglesite occurs in large quantity in California, where it 
forms in the limestone, veins or seams of a grey or greyish-yellow 
colour. It often contains unchanged galena, and not unfrequently 
small colourless transparent crystals of anglesite. It yields about 
55 ozs. of silver to the ton of 2,000 lbs. 

Platinum and Iridosmine are abundant in California, in the heavy 
sands which accompany gold up to the point at which the latter is sub- 
mitted to amalgamation. As mercury does not unite with platinum 
and its associated metals, they are washed away and lost. 

A good many diamonds have been found in Cherokee (California), 
but the search for this gem in the sands of the Arizona desert has 
failed, all the diamonds turning out to be varieties of quartz. The 
rubies found proved also to be garnets, and the emeralds chrysolites. 


J. W. 


Analysis of Atacamite from Australia. By J. A. CABELL 
(Chem. News, xxviii, 271). 


Dana and Rammelsberg make three varieties of this mineral, contain- 
ing 8, 43, and 6 molecules of water respectively. The present speci- 
men of atacamite being well crystallised, and having apparently 
undergone no alteration, was submitted to analysis in order to ascer- 
tain if possible the composition of normal atacamite. It was of a rich 
green colour; sp. gr. 4°314. The water was directly determined— 


CuO. Cu. Cl. H,0. 
56°64 14°67 16°44 © 12°02 = 99°77. 


These figures calculate accurately to the formula 3CuH,O, . CuCh, 


or Cu, { (HO), They also agree well with the results from a speci- 


men of Chile atacamite analysed some years previously by Professor 
Mallet— 
Cu0. Cu. Cl. H,0. SiO). 
55°94, 14°54 16°33 12°96 0°08 = 99°85 
J. W. 


Didymium in Scheelite. By Cuartes Horner 
(Chem. News, xxviii, 282). 


Tut scheelite from Travarsella, Piedmont, contains a notable propor- 
tion of didymium, and when examined in thin plates shows the 
spectrum characteristic of this element with great distinctness. The 
absolute quantity of didymium contained in the mineral is exceedingly 
small, and a borax bead saturated in the ordinary manner failed to show 
even a trace of didymium when examined by the spectroscope. When, 
however, the bead was prepared according to the plan suggested by 
Sorby, the spectrum was plainly visible. 

Didymium is also present in Cumberland scheelite, but is absent 
from some American specimens. 

J. W. 
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Analysis of Novaculite, or ‘“ Ouachita Whetstone” from 
Arkansas. By C. E. Wair (Chem. News, xxviii, 272). 


A PURE white specimen of this material, of sp. gr. 2°649, proved to 
consist of — 
Si0.. Al,Oy. MgO. ——Na,0. K.Fe. 
99-635 01138 0:087 0°165 traces = 100°0 


The silica was very slightly soluble in a boiling solution of sodium 
hydrate. 
J. W. 


Analysis of Bournonite. By C. E. Wair 
(Chem. News, xxviii, 271). 
Some well crystallised specimens of bournonite gave the following re. 
sults on analysis :— 


Ss. As. Sb. Pb. Cu. Fe. 
19°35 0°46 23°57 41°94 13°23 0°67 = 99:22 


which calculate to the recognised formula for the species, namely, 


ot Ss + SbiSs. J. W. 


Analysis of a Mineral from Orawizca. By J. V. Janovsky 
(Deut. Chem. Ges. Ber., vii, 109). 
THE mineral which the author has described as gehlenite (p. 237 of this 
volume), contains small dark-green granules, among which are inter- 
spersed grains of Vesuvianite. The analysis of the dark-green granules 
is as follows :— 


Magnesia 
Loss by ignition .... 


The proportion Si:B: R= 5:38: 4, leads to the formula 
R,R,S8i;0,. The specific gravity is 3°01. 
These granules therefore represent a perfectly undecomposed 


gehlenite. 
M. M. P. M. 


Estremadura Phosphorite. By B. NieperRsrapT 
(Deut. Chem. Ges. Ber., vii, 107, 8). 


THis superphosphate, which is imported from Spain, has the advan- 
tage over many others, in that it contains but small quantities of ferric 
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and aluminic oxides, so that the “ going back” of the soluble into 
insoluble phosphates does not take place to any great extent; it con- 
tains, however, a large amount of silica. 

The following are results of the analyses :— 


Hebe 
Sade w | CaSO. 


aor oS 


1°83 |_=100 ‘00 
‘99 \=100 ‘00 


M. M. P. M. 


The Eukrite of the Radmon’s Island in Upland. 
By P. W. Oesere (Deut. Chem. Ges. Ber., vi, 1463). 


Tue author has analysed nine varieties of this rock-species, as well as 
the minerals which here accompany it (anorthite, hornblende, hyper- 
sthene, with serpentine and magnetite). In composition it agrees very 
nearly with the serpentine and schillerspar, containing anorthite, from 
Neurode and Schriesheim. A noticeable fact is the intermixture of 
much graphite, aiso of uncrystallised magnetite containing 0°36 per 
cent. of carbon, which apparently is partly in combination with 


hydrogen. 
M. J. S. 


The Eruption of Mud from Nisyros. By M. Gorcerrx 
(Compt. rend., Ixxvii, 1474—1476). 


Durine the latter part of last year, this volcano has been in a state of 
considerable activity, new clefts having opened from which have issued 
torrents of black mud, and hot water containing chlorides of sodium 
and magnesium, with oxide of iron. From other openings, some of 
which are still active, large quantities of steam, carbon dioxide, and 
hydrogen sulphide have been evolved. 

M. J. S. 


Occurrence of Native Iron in the Basalt, near Ovifak in 
Greenland. By KH. G. R. Naucxuorr (Deut. Chem. Ges. Ber., vi, 
1463). (See this Journal, 1872, pp. 6083—796.) 
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Organic Chemistry. 


Brominated Substitution-products of Ethene. By 
N. Tawriparow (Deut. Chem. Ges. Ber., vi, 1459). 


Tue action of bromine on ethyl bromide gives rise to the formation of 
monobromethyl bromide, ethene bromide, and dibromethy] bromide, 
The two former may be separated by treatment with an alcoholic solu. 
tion of potassium hydrosulphate, which converts the ethene bromide 
into the compound C,H,S,. The monobromethyl bromide thus sepa- 
rated, when treated with ammonia, yields collidine boiling at 181°, 
When monobromethyl bromide and potassium acetate are heated 
together in alcoholic solution, aldehyde and acetal are obtained, but 
glycol ether could not be recognised among the products. Oxidation 
of monobromethyl bromide by means of lead dioxide and water, led 
to the production of aldehyde. 

Dibromethyl bromide may be produced by the action of bromine on 
ethene bromide, and when the substance thus obtained is treated with 
sodium ethylate, two substances having the composition C,H,Br are 
produced, one of these boiling at 91° and the other at 161°. The pro- 
ducts of the action of bromine on ethene bromide contain a small pro- 
portion of a substance containing C,H,Br,, and boiling, with partial 
decomposition, at 209°. This substance remains fiuid at —20°, but 
the isomeric body obtained by the action of bromine on acetylene, 
forms crystals melting at 185°. 

T. B 


New Synthesis of Alcohols. By E. Wacner and A. Sayrzerr 
(Deut. Chem. Ges. Ber., vi, 1542). 


By the action of zinc upon a mixture of ethyl iodide and ethyl] formate, 


an amyl alcohol is produced, which is probably diethy] carbinol. 
Cc. 8 


Action of Heat on Sodium Ethylate. 
By V. Merz and W. Weir (Deut. Chem. Ges. Ber., vi, 1517). 


WueEn sodium ethylate is heated, a portion splits up into ethylene and 
sodium hydrate, but the sodium hydrate acts on other portions of the 


sodium ethylate, forming humus-like substances and sodium acetate. 
T. B. 


Researches on some new Derivatives of Butyl. 
By A. Canours (Compt. rend., lxxvii, 1403—1408). 


Tue starting point of these researches was pure butylic alcohol of 
fermentation, boiling steadily between 108° and 109°. 

Stannic Butylides.— Buty] iodide heated for a few hours to 100° with 
an alloy of tin and sodium, furnishes a yellow, oily liquid, which boils 
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between 292° and 296°, and has a specific gravity = 1°54 at 15°. This 
js stannic tributyl-iodide, Su(C,H,),I. Distilled from moist potash it 
gives iodide of potassium and a distillate consisting of a colourless, 
viscid liquid which gradually concretes into a solid, but not distinctly 
crystalline mass. This oxide has a strongly alkaline reaction, and 
neutralises acids, forming salts which generally crystallise readily. In 
the reaction between the butyl iodide and the sodium-zinc alloy, a very 
small quantity of a crystalline body is produced which is probably 

Sn.(CyHy)2Io. 

Mercurie Butylide.—This compound is obtained by treating a mixture 
of butyl iodide and ethyl acetate with a 2 per cent. sodium-amalgam. 
The action of water on the resulting pasty mass causes the separation 
of a heavy liquid which yields mercuric butylide on rectification. The 
product is a colourless refractive liquid which distils between 205° and 
207°. Its specific gravity is 1835 at 15°. It is soluble in waiter, 
alcohol, and ether. Acted upon by bromine or iodine it yields mercuric 
bromo- or iodo-butylide, and these compounds heated with oxide of 
silver and water give the corresponding basic hydrate, Hg(C,H,)HO, 
which, evaporated over sulphuric acid, is capable of crystallising. 

Zinc Butylide——This compound is obtained by the action of zinc 
on mercuric butylide. It is a colourless, fuming, inflammable liquid 
which boils at 185°—188°. Water decomposes it violently. The tri- 
chlorides of phosphorus and arsenic react with it energetically, pro- 
ducing phospbines and arsines not yet examined. 

Powdered arsenic acts upon butyl iodide at 175°—180°, and gives rise 
toa reddish crystalline compound of arsenic iodide and tributyl-arsine. 

Aluminium Butyl.—At 120°—125° aluminium acts pretty rapidly 
upon mercuric butylide. The product is a colourless liquid which 
fumes in the air. The formula of aluminium butylide given by the 
author is Al,(C,H,)3; in the old atomic weights, but the paper supplies 
no data from which its molecular formula can be determined. 

Butyl Orthosilicate, (CsHs),SiO,—This compound was prepared by 
adding gradually four molecules of the butyl alcohol to one molecule 
of silicon tetrachloride contained in a retort, and submitting the pro- 
duct to distillation. The pure ether boils between 256° and 260°, and 
its specific gravity is "953 at 15°. It is decomposed very slowly by 
water or by contact with moist air. 

Silicon chloride reacts upon butyl orthosilicate, probably farnishing 
chlorhydrins, whick remain for future investigation. 

Butyl Oxalate, (CsH,).C,0,.—This compound is easily obtained by 
distillmg a mixture of oxalic acid, partly deprived of water, and an- 
hydrous butyl alcohol. From 100 grams of oxalic acid freed from the 
greater part of its water of crystallisation, and 115 grams of butyl 
alcohol, the author obtained 62 grams of the pure ether, boiling 
between 224° and 226°. Its specific gravity is 1-002 at 14°. A boil- 
Ing solution of potash decomposes it rapidly, furnishing an oxalate, 
but by the action of a limited quantity of potash it gives potassium 
oxalobutylate. Similarly excess of ammonia gives rise to oxamide, but 
an alcoholic solution of ammonia, added gradually, converts it into 
butylic oxamate, a body which crystallises in fine prisms. , 

W. A. T. 
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Optical Properties of some Compounds of the Pentane Series, 
By N. Ley (Deut. Chem. Ges. Ber., vi, 1862—1370). 


Tue author first endeavoured to separate the two modifications of 
amyl alcohol by Pasteur’s process. The fusel oil employed was dried 
by potash and rectified. From 40 kilos. about 8 kilos. were taken, 
boiling at 129° and of sp. gr. = °817. This liquid had a left-handed 
rotation of 16° in a tube 200 mm. long. Great difficulty was experi- 
enced in converting the alcohol into the sulpho-acid, and although the 
digestion of the alcohol with sulphuric acid proceeded for many days, 
a considerable portion of the former remained unacted upon. The 
fractional crystallisation of the barium salts was very tedious, but 
ultimately two portions were separated, one of which was very much 
more soluble than the other,* and from these two alcohols of different 
optical properties were obtained. The intermediate fractions of the 
barium salt gave an alcohol which differed but slightly in optical pro- 
perties from the original. 

In the following Table the author compares his own results obtained 
with the active modification with those of other experimenters :— 
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—46 : 128° “808 at 15° 


From these results it appears that the active modifications of amyl 
alcohol hitherto studied, possess very different rotatory powers. This 
is explained on the supposition that no one hitherto has succeeded in 
effecting the complete separation of the active from the inactive 
variety. It cannot be assumed that the optical properties of the 
alcohol undergo a change by manipulation; for the majority of the 
chemists who have worked with the active alcohol, have remarked the 
peculiar stability of its optical properties. 

The alcohol obtained by the author has the highest rotatory power 
yet observed ; but he does not consider it possible to come to any con- 
clusion as to the maximum rotatory power of the active alcohol. 

The boiling-point of the active modification is about 3° lower than 


* The solubilities given in the paper do not appear to agree with the author's 
experimental numbers. 
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that of the inactive alcohol; and, contrary to the observations of 
Pasteur, the specific gravity of this modification is lower than that of 
the inactive. 

By the oxidation of the active alcohol with chromic acid, the author 
obtained active valeric acid, considerable quantities of acetic acid, 
amyl valerate, and a small quantity of valeral. The valeric acid thus 
formed consisted chiefly of an acid boiling at 173°, but contained a 
small quantity which boiled at 174°—175°. 

In the Ventzke-Soleil apparatus, with a tube 200 mm.’s long, the 
former gave a rotation = + 245°, the latter = 18°. The specific 
gravity was the same in both cases, viz., ‘917 at 15°. 

There seems to be no simple relation between the rotatory power of 
the acid and that of the corresponding alcohol. 

The author has made a few experiments on the rotatory power of 
amyl alcohol containing a small quantity of water, and contrary to the 
statements of Pierre and Puchot, he finds that the difference between 


the moist and anhydrous alcohol is scarcely perceptible. 
WwW. A. % 


Derivatives of Glycerin. 
By L. Henry (J. pr. Chem. [2], viii, 54—73). 


Dipropargyl or diallylenyl, CsH;—C;H;.—When diallyl tetrabromide is 
digested with solid caustic soda or potash, and the product is frac- 
tionated, a portion is obtained which boils at 210° (cor.), and consists 
of dibromodially], C;H,Br. This substance is a colourless, highly re- 
fractive liquid, possessing a peculiar odour, with a bitter and burning 
taste. Its specific gravity is 1°656 at 18°, and its vapour-density 8°15. 
Water does not dissolve it, but it is easily soluble in alcohol or ether, 
and it combines with bromine forming the tetrabromide, C,;H,Brs, a 
colourless liquid which appears to become solid on keeping. Caustic 
alkalis convert dibromodiallyl into dipropargyl or diallylenyl, this 
hydrocarbon being also formed during the preparation of dibromodi- 
allyl. Dipropargyl is however most advantageously and easily pre- 
pared by digesting a mixture of diallyl tetrabromide and alcohol with 
caustic potash, precipitating with water, fractionating, and collecting 
the portion boiling at 85°. This interesting isomeride of benzene is a 
colourless, mobile, and highly refractive liquid, having an odour like 
that of propargyl ether. It boils at 82°—86° (uncor.) or 85° (cor.), 
has a density of 0°8186 at 18°, and a vapour-density of 2°66. 

Dipropargyl tetrabromide, C-H,Bri, was obtained by adding bro- 
mine to dipropargy] floating on water, until the former was no longer 
decolorised ; washing the product first with dilute alkali, then with 
water, and finally drying it. This substance forms a thick colourless 
liquid, which becomes brown on exposure to light, and has a 
bitter and burning taste. Water does not dissolve it, but it is 
slightly soluble in alcohol and easily soluble in ether. Distillation 
decomposes it, and its density is 2°464 at 19°. 

Copper-compound of dipropargyl, CsH,Cu, + 2H,0.—This substance 
was obtained by adding an alcoholic solution of the hydrocarbon to 
ammoniacal cuprous chloride. It forms a light yellow precipitate, 

2B2 
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which becomes brown on drying. It is insoluble in the usual solvents, 
but dilute mineral acids decompose it, dipropargyl being reproduced, 
When kindled it burns with a green flame, but rapid heating or 
treatment with strong nitric acid causes it to explode. 

The silver compound, CsHyAg, + 2H.O, was obtained as a white pre- 
cipitate by the action of dipropargyl on an aqueous or ammoniacal 
solution of silver nitrate. In the moist state, it rapidly becomes dark 
on exposure to light, and when dry it detonates if heated to a tempera- 
ture far below 100°, or if brought in contact with strong nitric acid, a 
residue consisting of silver and carbon being left behind. 

The author regards dipropargyl as consisting of two C;H; groups 
united by one bond, thus: 


HC CH 


| | 
Cc UC 


Bn ool 
H, C——C H,, 


and he regards the C,H; as an acetylenic residue of allylene. 
T. B. 


Note on the Compound of Starch with Iodine. By E. Sonsrapr 
(Chem. News, xxviii, 248). 


Some starch was placed in a solution containing free iodine, and allowed 
to remain until it was saturated. It was afterwards thrown upona 
filter and thoroughly washed. The iodised starch was black, and had 
little odour. A portion of it, air-dried, was found to contain 3°2 per 
cent. of iodine. The odour of iodine was perceptibly developed on 
drying the compound at about 120°; but, on analysis, the percentage 
of iodine was found unaltered. The dry substance gave off no free 
iodine at a higher temperature, and after heating to redness in a 
covered crucible, the charcoal still contained iodine. The proportion 
of iodine in the latter was estimated at 3°2 per cent., or 19°64 per 
cent. of the iodine contained in the specimen before ignition. 


J. W. 


Helenin and Inula-Camphor. By J. Katien 
(Deut. Chem. Ges. Ber., vi, 1506—1509). 


Geruarpt found in the root of Inula Heleniwm a crystalline body, 
which he called helenin. This substance, although having a uniform 
appearance and melting constantly at 72°, is a mixture of at least two 
compounds, which have the same crystalline form, and cannot there- 
fore be easily separated. One of them, for which the name helenin 18 
retained, may be obtained pure by repeated recrystallisation from 
absolute alcohol. It forms long needles melting at 109°—110°, and 
having the empirical formula, C;H,O. It has an insipid taste, und 1s 
almost insoluble in water. Its rational formula could not be ascer- 
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tained, as bromine converts it into a resin, and nitric acid converts 
it into oxalic acid and a resinous nitro-compound. 

The second body, which is more soluble in alcohol, is inula-camphor; 
it cannot be completely freed from helenin by crystallisation, while by 
distilling the root with water, the camphor is volatilised, but only 
slowly. It forms small prismatic needles, having a hot aromatic taste 
and the odour of peppermint. It melts at 64°, and dissolves sparingly 
in water, and freely in alcohol and ether. It appears to be an isomeride 
of common camphor: for on distilling it with phosphorus pentasul- 
phide, a hydrocarbon is obtained having the composition of cymene, 
and not that of Gerhardt’s helenene, C,;H,,. 

C. 8S. 


On Aldehyde-sulphites and the Action of Sodium Sulphite 
on Ethidene Dichloride. By H. Bunre (Ann. Chem. Pharm., 
elxx, 305—330). 

AurnoucH the compounds of the aldehydes with the acid sulphites of 

the alkali-metals exhibit highly characteristic properties, those of 

common aldehyde have never been described. They are readily formed 
by dissolving aldehyde in a concentrated solution of an acid sulphite ; 
the solution becomes hot and remains clear after cooling, but deposits 
crystals when evaporated over sulphuric acid. C,H,O.SO;KH forms 
hard, indistinct crystals, consisting of tufts of microscopic needles. 
The dry salt, as well as its solution, is decomposed when heated to 
100°. C,H,O.SO;NaH + H,O has similar properties; it forms small 
nacreous plates, and alcohol precipitates it in silky needles. It is 
neutral, but when a moistened crystal is placed on litmus paper, an 
acid reaction is perceived after some time. The ammonium compound 
forms small needles consisting of C,H,O.SO,NH;; the salt, C,HyO.SO;H 
(NH;), could not be obtained. Redtenbacher obtained an isomeric com- 
pound by passing sulphur dioxide into an alcoholic solution of alde- 
hyde-ammonia. It forms also small needles, which dissolve in less 
than 1-5 parts of water, and when heated to 100° for 48 hours, lose 78 per 
cent., and leave a brown resin, while its isomeride requires a little more 
than 6 parts of water for solution, and when heated to 100° loses only 
afew milligrams, and acquires a very faint yellow colour. Petersen 
obtained a similar body by the action of sulphur dioxide on deliquesced 
aldehyde-ammonia ; it is stable at 100°, and less soluble than Redten- 
bacher’s compound. Two other isomerides exist, viz., taurine and 
Kind’s isotaurine. The barium-compound cannot be produced in the 
same way, because an acid barium sulphite does not exist, nor can it 
be obtained by adding a barium salt to a solution of one of the above 
compounds, because it is very soluble.. To prepare it, aldehyde is 
added to an aqueous solution of sulphurous acid, which dissolves it 
with evolution of heat. By neutralising with baryta and adding alcohol, 
indistinct silky scales are precipitated, consisting of (C,H,O.SO;H),Ba. 

Itis also formed by suspending barium carbonate in water, passing 

sulphur dioxide into it, and adding aldehyde from time to time. 

Its aqueous solution is decomposed at 100°, or by the action of baryta- 

water or sodium carbonate, but not by carbon dioxide or sulphur 
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dioxide. On exposure to the air it becomes turbid, barium sulphate 
being formed. 

Erlenmeyer and Darmstiidter have shown that ethene oxide combines 
with the acid sulphites, an isethionate or oxyethenesulphonate being 
formed. Erlenmeyer therefore regards the compounds of the aldehydes 
with the acid sulphites as true sulphonates, those of common alde. 
hyde being oxyethidenesulphonates ; but Mendelejeff thinks that they 
have a constitution similar to that of the ethylsulphates, because they 
are so easily decomposed, whereas the sulphonates are very stable. 
The latter view appears the more probable, as Stidel, by boiling a 
solution of normal sulphite with ethidene dichloride, obtained salts 
of an oxyethidenesulphonic acid, which are quite different from the 
compounds of the aldehydes with acid sulphites. Kind, however, could 
not confirm these results; he heated ethidene chloride with an aqueous 
solution of normal sodium sulphite to 140°, but could replace only 
one atom of chlorine, and obtained the sodium salt of a-chlorethyl- 
sulphonic acid, which is isomeric with the 6 acid formed by the action 
of phosphorus pentachloride on isethionic acid. 

On repeating these experiments, it was found that pure ethidene 
chloride, boiling at 57°5°, when heated with normal sodium sulphite 
to 140°—200°, yielded only Kind’s acid; at the same time some sulphur 
dioxide and aldehyde were formed. The same products are formed, 
but only very slowly, when the mixture is boiled. Resinous products, 
which, according to Stiidel, are also formed, could not be observed, 
from which it appears that Stiidel employed a very impure ethidene 
dichloride. Stidel also describes a disulphonic acid which is formed at 
the same time ; but by boiling a solution of pure sodium and chlorethyl- 
sulphonate with sodium sulphite for 30 hours, only aldehyde and 
sulphur dioxide are formed, and the same products are obtained when 
an a-chlorethylsulphonate is heated with water to 140°. From this it 
appears that the following reaction takes place :— 


CH, CH; 


| | 
CHCl + H,O = CH.OH + NaCl 


| | 
SO,Na SO3. 


The acid thus formed is, however, at once resolved into aldehyde aud 
sulphurous acid. 

When ethidene dibromide is boiled with a concentrated solution of 
sodium sulphite for 30 hours, only a small portion is decomposed, and 
only some sodium «-bromethylsulphonate is formed. 

The compounds of the aldehydes with the acid sulphites seem to 
stand in the same relation to the true oxyethidene-sulphonates as the 
ethylsulphites to the ethylsulphonates. This question will be decided 
as soon as a true oxyethidene-sulphonate shall be obtained from an 
a-chlorethylsulphonate. as 
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Action of Ammonia on Valeraldehyde. By N. LiusBavin 
(Deut. Chem. Ges. Ber., vi, 1460). 


Tue action of pure valeraldehyde on ammonia gives rise to the formation 
of valeraldehyde-ammonia, C;H,yO.NH;, but if impure valeraldehyde is 
employed, the ammonia compound is obtained after a considerable time 
only. Valeraldehyde-ammonia, when subjected to distillation, yields 
ammonia in considerable quantity while the temperature remains below 
100°, but at 280° the distillate consists of unaltered valeraldehyde- 
ammonia, together with Erdman’s alkaloid (C;Hj,O),;NH;. The distil- 
lation of valeraldehyde-ammonia in a current of steam leads to the for- 
mation of valeraldehyde in addition to the above-mentioned products, 
while acids, as might be expected, decompose valeraldehyde-ammonia 
into its constituents. With aqueous potash it yields the same products 
as those obtained by its distillation. Erdman’s alkaloid (trioxamyl- 
idene, (C;H20)3;NH;), was also obtained by allowing a solution of valer- 
aldehyde-ammonia to remain at rest for some time. Its hydrochloride 
was obtained in white flocks melting at 112°—115°, but analysis proved 
the substance to be a mixture of C,;H,;;NO;.HCl and eae x 


Chloral and its Combination with Albuminoid Matters. 
By J. Personne (Compt. rend., Ixxviii, 129). 


AtrnoucH albumin combines with chloral, the author has not been 
able to determine the conditions necessary to obtain a definite com- 
pound ; yet he says that such a compound is soluble in excess either of 
albumin or of chloral. On one occasion a compound was obtained, 
which, when dried for eight hours, at 40°—45°, then pulverised and 
dried at 100°, gave on analysis, 12°56 per cent. of chlorine, equivalent 
to 17°23 per cent. of chloral. , 

If the action of chloral be due to the chloroform which it produces 
in the human system, then the greater duration of the effects of chloral 
over those of chloroform may be thus explained. The first action of 
chloral hydrate upon the albuminoid matters which it meets with in 
the human system, produces chloroform by means of the alkali of these 
albuminoid matters. At the same time these matters, deprived of 
alkali, form a combination with the undestroyed chloral, and this com- 
bination forms a kind of reservoir of chloroform, which only cedes it 
gradually in proportion as the circulation destroys the combination 
formed. This explains why only a very small quantity of chloroform 
1s met with in the blood of animals submitted to the action of chloral. 
It also justifies the employment of chloral in the dressing of wounds 
as a powerful modifier of the tissues. 

Chloral may be advantageously used for the preservation of the most 
readily alterable animal matters. An admixture of glycerin may be 
used where such matters are required to be preserved in a soft state. 


J. B. 
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The Quantities of Heat Evolved during the Decomposition 
of the Chloranhydrides of certain Fatty Acids. By B. 
LonauinineE (Deut. Chem. Ges. Ber., vi, 1461). 


Tue chloranhydride of fermentation butyric acid and that of valerianic 
acid were prepared by heating the acids with phosphorus oxychloride, 
That of butyric acid, when decomposed by water, evolved an amount 
of heat equal to 4,338 units, and similar results were obtained by treat- 
ing the chloranhydride with potash, and making the requisite correc- 
tion. Valery] chloride, from ordinary valerianic acid, when decomposed 
by water, evolved 2,344 heat-units. The amount of heat evolved will 
thus be seen to decrease as the series is ascended. 


T. B. 


Trichlorobutyric Acid from Citraconic Acid. By J. Gorruizs 
(J. pr. Chem. [2], viii, 87). 


Carius has noticed the formation of an oily substance when hypo. 
chlorous acid acts on citraconic acid, and the author has noticed the 
formation of a similar substance during the preparation of mono- 

“chlorocitramalic acid by treating sodium citraconate with chlorine. 
This oily body is now found to consist of a chlorinated oil and trichlo- 
robutyric acid. This acid is crystalline, and it may be sublimed by the 
careful application of heat. Its lead salt and ammonium salt crystallise 
well, and when the salts of trichlorobutyric acid are heated with excess 
of base, they are decomposed into metallic chlorides and dichlorocro- 
tonates— 


C,H,Cl,0,.K + KHO = KCl + C,H;Cl,0,K + H,0. 


The dichlorocrotonic acid thus produced may be obtained in needle- 
shaped crystals, either by sublimation, or by cooling its solution in hot 
water. Nascent hydrogen converts it into monochlorocrotonic acid. 

It is impossible to determine at present to which butyric acid or 
crotonic acid these substances correspond, but it is probable that the 
trichlorobutyric acid is analogous to the dichlorinated monobromocro- 
tonic acid of Cahours. : 

The author is continuing his investigations. 


T. B. 


Behaviour of Acrylic Acid to Oxidizing Agents and to 
Nascent Hydrogen evolved from an Acid Solution. 
By E. Linnemann (Deut. Chem. Ges. Ber., vi, 1520). 


Wuen acrylic acid is digested for fifteen hours with zinc and hot dilute 
sulphuric acid, it is converted into normal propionic acid, no adipic 
acid being produced. , 

The acrylic acid obtained by oxidising acrolein with silver oxide, 
was converted into the sodium-salt, and this salt was extracted with 
absolute alcohol, in order to remove a small portion of a sodium salt 
soluble in that menstruum. The sodium acrylate which does not dis- 
solve in absolute alcohol, appears to be in every respect identical with 
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the salt described by Wislicenus, and the acid obtained from this salt 
was used for the experiment just described. 

When the above-mentioned sodium acrylate is digested with chromic 
acid mixture, it is oxidised with extreme slowness, and no acetic acid 
is found among the products. A portion of acrylic acid, prepared 
from this salt, was boiled for some time with excess of silver oxide, but 
it was found to remain almost unchanged, no acetic acid being formed. 
When acrylic acid is oxidised by nitric acid, a syrupy, non-volatile acid 
is formed, together with a small proportion of a substance which 
appears to be oxalic acid, but no acetic acid is produced. The author 
is engaged in investigating the substance formed in this case. 

In like manner the author has studied the action of aqueous and 
fused potash on acrylic acid, and he finds that neither formic acid nor 
acetic acid is produced, but in the furmer case a substance is obtained, 
which is at present under investigation. 

These wesults will necessitate considerable modifications in the 
received notions with regard to acrylic acid, and as calcium acrylate 
does not yield acrolein when distilled with calcium formate, it follows 
that Tollens’s formula for acrolein, or his formula for acrylic acid, is 
essentially incorrect. 

T. B. 


On the Dry Distillation of Calcium Formate. By A. liinsen 
and EK. PaTERNO (Gazzetta chimica italiana, iii, 290—~296). 


Lirsex and Rossi, by the dry distillation of calcium formate, obtained 
a liquid which, when treated with sodium amalgam, gave rise to 
nethylic alcohol, a result confirmed by Linnemann. The authors find, 
however, that the principal product of the dry distillation is methyl 
alcohol itself, sensibly equal quantities being obtained whether the dis- 
tillate is heated with the reducing agent or not. 170 grams of pure 
calcium formate, yield by dry distillation, 12 c.c. of a yellow liquid, 
miscible with water, and accompanied by a few drops of a dark brown, 
aly liquid. By careful fractional distillation the former gave a drop 
of a liquid having a powerful aldehydic odour and boiling at a very 
low temperature, besides about 5 grams of crude methylic alcohol 
containing water. This, when dried successively over potassium car- 
bonate and lime, boiled at 66° to 68°, and its identity was established by 
converting it first into the iodide, boiling at 43°, and then into the 
crystalline methyl oxalate. The author thinks this formation of the 
alcohol is due to the union of the hydrogen and the methylic aldehyde 
smultaneously formed during the dry distillation of the calcium 
formate. The small quantity of broyn oil above mentioned was washed 
and twice distilled in a current of aqueous vapour, by which means a 
dark resinous substance was separated. The purified oil, which is of 
a pale yellow colour, and lighter than water, was analysed, but without 
any well-defined result, the numbers found lying between those required 
by the formule: C,,H,O and C,;H.,0. It is therefore either a substance 
of very complex composition, or a mixture. It burns with a bright 
flame, and evolves hydrogen when treated with sodium. Sulphuric 
acid blackens it. C. E.G. 
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Artificial Production of Crystals of Calcium Oxalate similar 
: to those found in Plants. By M. Vesquz (Compt. rend, 
Ixxviii, 149). 


THE reagents employed are potassium oxalate and calcium chloride, or 
| oxalic acid and calcium sulphate. One of the reagents is placed in a 

small dialyser, which is floated in a solution of the other. The results 
obtained are very constant, and the crystalline form desired can be 
| produced. Some of the forms are identical with those observed in 
| 


vegetables ; others, on the contrary, are never met with in plants. The 
small octohedral plates and four-branched stars are produced in many 
circumstances, mixed with other forms, and are sometimes difficult to 
avoid : in vegetables they never occur alone. The large simple crystals, 
sometimes prismatic, oblique or rhomboidal, and sometimes irregular, 
are produced in acid mixtures ; they are mixed with another form, very 
complicated and very constant, somewhat like a hexagonal prism. 


The Solubility of Succinic Acid in Water. 
(Compt. rend., Ixxviii, 195). 


AN excess of the acid was heated with water, and then the whole allowed 
to return slowly to the temperature at which the determination was to 
be made, and well shaken to prevent supersaturation. 

100 parts of water contain the following proportions of acid :— 


By G. Bovurcory 


Po re ee 


Monochlorocitraconic Acid. By. J. Gorriizs 
(J. ‘pr. Chem. [2], viii, 73—87). 


MonocuLorocitraconic anhydride is obtained abundantly, as a crystal- 
line sublimate, when monochlorocitramalic acid is heated in a retort. As 
! this sublimate is contaminated with a pungent volatile body, apparently 
| a liquid, and also with unaltered monochlorocitramalic acid, it was found 
necessary to purify it by exposure to the air, and one or two sublima- 
tions at 60°. This method of preparation is more advantageous than 
those formerly described by the author. Monochlorocitraconic anby- 
dride forms colourless, shining leaflets, which volatilise slowly in the 
air, with production of an aromatic odour. It melts at 100°, and sub- 
: limes at a lower temperature, the vapour evolved being strongly irritant 
to the mucous membranes. Alcohol or ether dissolves it readily, and 
in contact with water it is slowly converted into monochlorocitraconi¢ 
acid. 
All attempts to isolate the acid failed, as it volatilises readily witi 
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water-vapour, and the small quantity of residue obtained by the cautious 
evaporation of the aqueous acid, was found to consist of monochloro- 
citraconic anhydride. 

Bariwm monochlorocitraconate, 2C;H;C1OBa + 7H,0, is but slightly 
soluble in water, so that it may be obtained by precipitation, or it may 
be prepared by dissolving barium carbonate in the aqueous acid, and 
adding alcohol or ether, to cause the salt to separate. It loses its 
water of crystallisation at 100°, and dissolves in excess of monochloro- 
citraconic acid, this solution yielding on evaporation an acid salt which 
separates in silky needles. The sodium salt and ammonium salt dis- 
solve very readily in water, and separate from their solutions in needles. 
The silver salt, C;H3ClO,Ags, forms small, colourless, dendritic crystals, 
which are slightly soluble in cold water, but more soluble in hot water. 
The acid silver salt, CsH,ClO,Ag, may be obtained by dissolving the 
neutral salt in warm aqueous monochlorocitraconic acid, and cooling 
the solution. It forms small, colourless, shining prisms, more easily 
soluble than the neutral salt. The lead salt, C;H3;ClO,Pb, is a white 
crystalline precipitate, very slightly soluble in water. 

When a solution of monochlorocitraconie acid is treated with zine 
and hydrochloric acid, it is, as might be expected, converted into pyro- 
tartaric acid, apparently identical iu every respect with pyrotartaric 
acid from tartaric acid. Silver pyrotartrate separates from its solution 
in small dendritic crystals, which, when exposed to light, or heated to 
100°, become violet brown; when rapidly heated this salt explodes. 
Barium pyrotartrate was obtained as an amorphous powder by evaporat- 
ing its solution, but on one occasion an appearance of crystallisation 
was noticed. The copper salt was found to lose all its water at 100°. 
Gobel states that it retains one molecule of water at this tempera- 
ture, 


T. B. 


A Third Modification of Pyrotartaric Acid. (Preliminary 
Notice.) By W. MarxownikorFr (Deut. Chem. Ges. Ber., vi, 
1440). 


Br the action of potassium cyanide upon ethyl bromisobutyrate boiling 
at 157°—160°, and by treating the cyano-compound by the ordi- 
nary method, a crystallisable acid having the same composition as 
pyrotartaric acid, is formed. It differs from isopyrotartaric acid 
obtained from butyric acid in giving no butyric acid when heated ; 
also from ordinary pyrotartaric acid in its inability to melt without 
undergoing decomposition. It is far less soluble in water than the two 
other isomeric acids, and crystallises from hot aqueous solutions in 
prismatic crystals. Its rational formula, deduced from that of bromiso- 


butyric acid, is CHC(CO.OH): it is, therefore, dimethyl-malonic 


acid. 
ww. a 


ABSTRACTS OF CHEMICAL PAPERS. 


Santonic Acid. 
By H. Hvoster (Deut. Chem. Ges. Ber., vi, 1471). 


Hvoster prepared santonic acid by the same process as Cannizaro and 
Sestini (this Journal, xi, 1229), as long ago as 1863. He gives the 
~ —_— and basicity for the acid, but states its melting point to 
e : 
The following measurements of the crystals were made by 
Waage :— , 
oP: oP 118° 18’ 
Poo : Poo 130° 43’ 
Po : oP 140° 35' 
oP: oPo = 123° 25’ 
a:b:c = 0°4588: 1: 0°6584 


The santonates of heavy metals are for the most part soluble 
only in boiling alcohol, and the solutions yield, when cooled, gela- 
tinous masses which gradually crystallise. 

The further action of baryta on the solution from which the santonie 
acid has been precipitated by hydrochloric acid, yields two bodies, one 
of which is apparently a sugar. Santonic acid would therefore seem 
to be a glucoside. 

MIS. 


Oxypropanesulphonic Acids, and the Combination of Acrolein 
with the Alkaline Bisulphites. By Max Miiiuer (Deut. 
Chem. Ges. Ber., vi, 1441—1447). 


Wuitst there can be only one oxymethanesulphonic acid, two such 
compounds are possible in the ethyl series, and in the propyl series a 
larger number, namely, three from the normal and two from the iso- 
alcohol. The author’s experiments were undertaken in the hope of 
establishing the existence of these isomerides. 

Normal propyl alcohol submitted to the action of sulphuric anhy- 
dride, gave an acid, the salts of which would not crystallise from water, 
and were but very slightly soluble in hot absolute alcohol. However, 
by operating under pressure, and at about 140°, the potassium salt was 
obtained in fine needles. Allyl alcohol, which ought to furnish a salt 
isomeric or identical with this compound, was next boiled with a solu- 
tion of acid sulpbite of potassium. In this way a potassium salt was, 
in fact obtained, which, after separating the excess of the sulphite, pre- 
sented the composition and all the properties of the oxypropanesulpho- 
nate obtained from propyl alcohol by means of sulphuric anhydride. 

Although the position of the sulphoxyl group in these compounds 
cannot be recognised by the light of these experiments, they show that 
the sulphoxyl and hydroxyl groups are not attached to the same 
carbon. They also seem to show that in the acid sulphites the atom of 
hydrogen is associated with sulphur and not with oxygen, HSO,.0M. 
The oxypropanesulphonic acid described may further be produced 
from acrolein. 

Aldehydes generally possess the property of uniting with acid sul- 
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phites. The compounds so formed are very unstable and easily 
resolved both by acids and alkalis into their components. The obser- 
vation has, however, been made by Hiibner and Geuther, that acrolein 
combines with sodium acid sulphite, forming an uncrystallisable com- 
pound, from which neither sulphurous acid nor acrolein is regenerated 
by acids or alkalis. Acrolein, CH,.CH.COH, is a body which 
fom its formula might be expected to yield a disulphonie acid, 

CH; 

CHSO..0M 

CH.OH.SO,.OM 

By the action of acids and alkalis, one of the sulphoxyl groups and 


3 
the hydrogen of the hydroxyl would be eliminated, « CHSO,.CM. 
CHO 

By the action of nascent hydrogen on the resulting acrolein sulpho- 
nic acid, oxypropanesulphonic acid would be formed, oxidation of the 
same compound furnishing the sulphopropionic acid obtained by 
Hofmann and Buckton from propionitril by fuming sulphuric acid. 

These considerations were fully supported by the results of experi- 
ment. The oxypropanesulphonic acid produced from acrolein proved 
to be identical in properties with that obtained, as already described, 
from allyl alcohol by the action of the bisulphite, and from propyl 
alcohol by the action of sulphuric anhydride. 

WwW. &. F. 


Oxysulphocarbamate of Ammonia. By A. KrerzscHMar 
(J. pr. Chem. [2], vii, 474—477). 


4s the experiments of Berthelot (Ann. Chem. Pharm., cxlviii, 266) and 
of Than (Jahresber., 1867, 155) on the compound formed by the action 
of carbon oxysulphide on ammonia leave its constitution doubtful, the 
author has undertaken a more complete examination of the substance. 
On passing carbon oxysulphide to saturation into a solution of ammonia 
in absolute alcohol, the latter becomes turbid, and ultimately forms a 
pulpy mass of white crystals, which can be collected on a filter and 
washed with ether. Their composition may be represented by the 
formula COSN.H,, but a few minutes’ contact with the air is sufficient 
to cause decomposition, the crystals acquiring a yellow colour, and 
evolving ammonium sulphide. It is exceedingly soluble in water, 
with difficulty in alcohol, and insoluble in ether. When treated with a 
dilute acid, the compound evolves carbon oxysulphide, which was recog- 
nised by the formation of Bender’s salt, cou with alcoholic 


potash. This action may, therefore, be thus represented :— 


oom + 2HCl = COS + 2NH,Cl. 
2 


The compound heated with ammonia in a closed tube to 100° yields 
ammonium carbonate and ammonium sulphide, and not ammonium 
sulphocyanate, as stated by Berthelot. From this it may be inferred 


362 ABSTRACTS OF CHEMICAL PAPERS. 


~ 


that its formula is re and not S* since Salomon finds 
that only those sulphuretted carbonic ethers which contain the radical 
CS yield ammonium sulphocyanate when treated with ammonia, 
Heated in sealed tubes to 130°—140° for several hours, the oxysulpho. 
carbamate of ammonia splits up into urea and hydrogen sulphide— 


SNH: _ qoNH , 
CONn, — COnn, + HS. 
This decomposition is analogous to that which carbamate of ammonia 
undergoes, yielding urea and water (Basaroff, J. pr. Chem. (2), 1, 283), 
The author thinks that these reactions show the rational formula of 
SNH, 
the substance to be CONn, ; 


C. E. G. 


The Mixed Ethers of Xanthic Acid. By F. Satomoy 
(J. pr. Chem. [2], vii, 114—122). 


ArreR noticing what has already been contributed towards our know- 
ledge of the sulphocarbonic ethers, the author proceeds to describe— 
I. Preparation and Properties of Sulphocarbonyloxymethylsulphethyl, 
osOCHs 
SC.H;° 
with ethyl iodide or bromide— 


—This is effected by treating potassium methylxanthate 


OCH; 
SC.H; 


It is a liquid of sp. gr. 1°12 at 18°, closely resembling ethyl xanthate in 
colour and odour, and boiling at 184°. Treated with alcoholic am- 
monia it splits up, with formation of mercaptan and methylxanth- 
amide— 


oe + C,H,I = CS 


+ KI. 


OCH; 


OCH: . nH, = C.H,SH + ay 


O8s0,H, 
The latter is very similar to the ethyl-compound, but melts at 43° 
instead of 38°. The action of potassium ethylate on the ether mixed 
with alcohol causes the separation of a salt crystallising in slender 
needles, and having the composition cogy. 


Il. Preparation and Properties of the Ether oscae ° This com- 
3 
pound is obtained by the action of methyl iodide on potassium xan- 
thate, thus— 


+ Ci = Cason. + KL 


Its physical properties are almost identical with the last described, as 
it boils at 184°, and its density at 18° is 1:129. When treated with 


Ulivarcicy of 
asad ¥ Via te UY Va ce 
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alcoholic ammonia, however, it yields methyl-mercaptan and ordinary 


xanthamide— aun ‘ie 
2445 — 1 2445 
- ae OCH, -. 
showing that it is metameric with the ether CS . Like the latter, 
SC.H; 


it yields the compound cops and methyl-mercaptan by the action 
of potassium ethylate. It is probable that this ether is identical with 
that obtained by Chancel (Ann. Chim. Phys., 1852, No. 35) by the dis- 
tillation of a mixture of potassium methylsulphate and xanthate. 


III. Preparation and Properties of the Ether CSeon—This ether is 
3 


formed by treating potassium methylxanthate with methyl iodide. It 
has a density of 1°176 at 18°, and boils at 167°—-168°. By the action 
of ammonia it yields methylxanthamide, melting at 43°, and methyl 


mercaptan— 


OCH _ OCH, 
CSoq: + NH: = CSyqy ° + CHASH, 


and when treated with potassium ethylate it gives a salt having the 


composition ae and identical with those previously obtained 


from the other ethers. From this it will be seen that the group 
0C,H; contained in the potassium ethylate displaces the group OCHs, 
as shown in the equation— 


OCH _ nn, 00H 
OSgoq, + C:HOK + H.0 = COg;””* + CH,OH + CH,SH. 
OC.H; 


This is confirmed by the fact that the ethers CSsc.H. and 


cgQCoHs when treated with potassium methylate, yield a salt of the 


SCH; ’ 
composition om. which, however, is decomposed by crystalli- 


sation from ordinary alcohol, becoming transformed into the ethyl 


compound coCCHs | This ethyl salt, om. is not reconverted 


SK 
into the methyl compound oa by boiling with methyl alcohol. 


The author concludes his paper by tabulating the various reactions 
of the ethers for comparison :— 


I. Action of Ammonia. 


1. osQ@:Hs 4 wu, = osQ&Hs + c,H,SH. 


SC.H; 
OC,H — agOC.H; 
2. CSscu, + NH; = CSnH, + CH;SH. 


OCH — 
3. CSsc.H, + NH, == CSyH, + C.H;SH. 


OCH _ ~qOCH; 
4. OSsoq° + NH: = CSyq,° + CHSH. 
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| OSH: 
OSSoir, 
_ og0CHh 
. OSSGH" 


00.H; 
SO,H, 
ed 
OSCE 


. CS 
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II. Action of Potassium Ethylate. 


+ C,H,OK + H,0 = = 


+ C,H,OK + H,0 = oa + C.H,OH + CH,SH. 


+ C,H;OH + C,H,SH, 


+ C,H,OK + H,0 = oa 


— qan0C:Hs 
= COge 
III. Action of Potassium Methylate. 


+ CH,OK + H,0 = coQChs 4 ¢,H.OH +C.HLSH. 


on Cogn + C;H,OH + CH,SH. 


+ CH;OH + C,H,SH, 


+ C.H;OK + H.O + CH;OH + CH,SH. 


+ CH;,O0K + H.O 
OCH, 
+ CH,OK + H.O COgK +CH,OH +C.H;SH. 


+ CH,OK + H,0 = colehs + CHLOH +(CH,SH. 


He also compares their boiling-points and densities. 


C. E. G. 


Preparation of Sulphuretted Allophaniec Ethers. 
By B. Peirzscu and F. Satomon (J. pr. Chem. [2], vii, 477—480). 


Ir one atom of oxygen in allophanic ether, woe » Were re- 


placed by sulphur, it would give rise to the three substances— 


CONH, CONH, CSNH, 
I. NHGosc.H; II. NHGgo0c,H, III. NHG00¢,H; 


The author finds that the first of these is formed when equivalent 
quantities of urea and carbonylsulphethyl chloride are digested together 
at 80°—90°— 


SC.H; 


NH, 
COG P 


+ CONE. 


CONH 
NHosc¢,H, 


When the whole of the hydrochloric acid has been expelled, a white 
mass remains in the retort, consisting entirely of the sulphuretted ether; 
it may be purified by crystallisation from boiling water or alcohol. It 
forms lustrous needles which melt at 180°, and are very slightly soluble 
in cold water or alcohol. The ether is decomposed by heating it with 
aqueous ammonia to 100°, an odour of mercaptan being produced, 
whilst biuret is left on evaporating the solution. On boiling it witha 
solution of barium hydrate, and leaving it at rest, needles of barium 
allophanate crystallise out, and a strong odour of mercaptan is observed, 
so that this ether behaves in a manner analogous to ordinary ethyl 
allophanate, mercaptan being eliminated instead of alcohol. With 


+ HCL. 
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aniline also it gives a reaction similar to ethyl allophanate, producing 
nercaptan and Hofmann’s diphenylbiuret (Deut. Chem. Ges. Ber., iv, 
965), melting at 210°. From these reactions the authors conclude that 


the groups, CONH, and COSC,H;, occupy analogous positions, and 
— ; CONH 
] 2 
the constitutional formula will probably therefore be N. Hoos C,H," 


C. E. G. 


Nitrocompounds of the Fatty Series (No. VII). By V. Meyer 
(Deut. Chem. Ges. Ber., vi, 1492—1498). 


Ix the last communication (p. 146) it was shown that by dissolving 
nitroethane in alcoholic potash and adding an acid, a clear solution is 
obtained, from which ether dissolves a compound forming beautiful 
crystals. The yield of this body is but small, because at the same time 
other products are formed, among which acetic acid could be detected. 
The analysis of this compound gave the surprising result, that it 
contained two atoms of nitrogen for two of carbon. It appeared, 
therefore, probable that by the action of potash on nitroethane, first 
potassium nitrite is formed, which then acts on the undecomposed 
nitroethane. Experiment showed that this was correct ; the new body 
can be obtained in quantity by dissolving nitroethane in aqueous potash 
or soda, adding potassium nitrite, and then an acid, and shaking the 
liquid with ether, The crystals left, on evaporation of the ether, are 
purified by one crystallisation from water. Hthylnitrolic acid, C,HyN2Os, 
forms light yellow, transparent, and very brilliant rhombic plates, 
having a very sweet taste and an acid reaction. It is readily soluble 
in all common solvents, and easily forms supersaturated solutions. In 
tepid water it dissolves much more freely than in cold water; a solu- 
tion obtained by warming the vessel with the hand yields a large crop 
of crystals soon after the hand has been taken away. With alkalis it 
gives a deep-red colour. When a solution containing an excess of 
ammonia is allowed to evaporate, the ammonium salt is obtained as an 
amorphous, colourless mass, having a bitter taste. The ammoniacal 
solution gives with silver nitrate a yellow precipitate, which readily 
changes into silver nitrite. Ethylnitrolic acid melts at 81°—82°; at 
the same time a violent reaction sets in; red fumes are given off, and 
acetic acid is left behind. The formation and constitution of ethyl- 
nitrolic acid may be explained as follows :— 
N—O—NO 
NO, ee aa 
(1.) CH, — CH{ Na + NCO =~ ont ox 
a 


When the salt thus formed is decomposed, the free acid is formed, 
which, however, is at once resolved into water and the anhydride 


N~ O—NO 
—CHY 
OH, cH > 
Nitromethane yields by the same reaction methylnitrolic acid, 
forming small granular crystals. c 
. 8. 
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Action of Alcohol on Potassium Cyanate. By D. Amaro 
(Gazzetta chimica italiana, iii, 469—474). 


THE crystalline compound formerly supposed by the author to haye 
been formed by the action of potassium cyanide on ethyl dichloracetate 
(see this Journal [2], x, 401), proves to be the result of a reaction 
between the alcohol in which the acetate was dissolved and the cyanate 
in the cyanic. The supposed new compound is in fact identical with 
the ethyl allophanate which Liebig and Wohler obtained by acting on 
alcohol and ether with cyanic vapours. Saytzeff (Bull. Soc. Chim. [2), 
iii, 358) imagined that he had obtained the same substance with ethy] 
monochloracetate and potassium cyanate. But as he, like the author, 
employed alcohol containing an acid as a solvent, no doubt the reaction 
was the same as in this case. 


B. J. G. 


Action of Phosphorous Chloride and Benzoyl Chloride on 
Potassium Sulphocyanate. By L. Léssner (J. pr. Chem. [2], 
vii, 474). : 


THE action of phosphorous chloride on potassium sulphocyanate in 
alcoholic solution yields a substance of the formula CsHi.N,S,O, crystal 
lising in slender colourless needles. 

The action of benzoyl chloride under similar circumstances gives 
rise to a compound crystallising in long yellow needles, C;H,NSO. 
The author believes both these substances to be sulphuretted oxa- 


mides. 
C. E. G. 


Cyanamide. By E. Drecusen (J. pr. Chem. [2], viii, 327—332). 


By the action of cyanogen chloride or bromide on an ethereal solution 
of ammonia, not only cyanamide and an ammonium-salt are formed, 
but also one or two other crystalline bodies. On adding lead acetate 
and ammonia to an aqueous solution of cyanamide, the compound 
CyNPb is obtained in yellowish white amorphous flakes, which soon 
become crystalline; it is soluble in acid and precipitated again by 
ammonia. 

An ammoniacal solution of cuprous oxide gives with cyanamide a 
whitish precipitate which blackens in the air. When acetyl chloride 
is added to a solution of cyanamide in absolute ether, a bulky precipi- 
tate is formed, apparently a mixture of different bodies. On dissolving 
equal molecules of cyanamide and potassium nitrite in a little water, a 
violent reaction sets in, gases are given off, and the residue crystallises 
in splendid needles, which are freely soluble in water, sparingly in 
alcohol, and contain no potassium. 

Cyanogen chloride is conveniently prepared by filling a bottle half 
with water, and connecting it with a tube which is provided with a 
stopcock. After the apparatus has been weighed, it is cooled with 
ice-water and chlorine passed into it until a thick magma of chlorine- 
hydrate it formed. The weight of the chlorine being determined, 
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twice its weight of mercuric cyanide is added, and the bottle left in a 
dark room until, after repeated shaking, only a little mercuric chloride 
remains undissolved. If cyanogen chloride be required, the flask is 
ut into a water-bath and gently heated, a regular current of the gas 
being given off, which can be easily regulated by mears of the stop- 


cock. 
C. S. 


Addition-Products of Cyanamide. By E. Baumann 
(Deut. Chem. Ges. Ber., vi, 1371—1376). 


(yaNAMIDE unites directly with alanine in the same manner as with 
lycocine and sarcosine. The compound thus formed is the next 
homologue to glycocyamine and isomeric with creatine. The author 
proposes to name it alacreatine (p. 1024 of last volume). 

Alacreatinine is formed from alacreatine by the action of acids just 
as creatinine is produced from creatine. It crystallises from water in 
long prisms containing 1 molecule of water, which it loses in dry air 
or by exposure to a temperature of 100°. 

Alacreatinine forms, with zinc-chloride, a crystallisable, slightly 
soluble compound, having the formula (C,H;N;0)2ZnCle. 

Alacreatine boiled with baryta-water is split up into urea and 
alanine. 

It reduces mercuric oxide, furnishing guanidine. 

Experiments were undertaken to ascertain whether substituted 
cyanamides are capable of forming similar compounds, but they resulted 
in failure, in consequence of the facility with which the cyanmethyl- 
amide employed passes into a polymeric compound, trimethy]mel- 
amine. 

Behaviour of Cyanamide with Acids.—Cyanamide brought inte con- 
tact with concentrated sulphuric acid gives rise to an explosive reaction. 
With sulphuric acid diluted with an equal volume of water so much 
heat is developed that the mixture boils. When an excess of cyan- 
amide has been employed, the liquid, on cooling, deposits a white 
amorphous precipitate of ammelide, acid ammonium sulphate being 
formed at the same time :— 


6CH.N, 3H.O + 3H.2SO, = C,H,N,O; + 3(NH,.H.SO,). 


But only a relatively small quantity of cyanamide is decomposed in 
this way, and when an excess of sulphuric acid is used, this decompo- 
sition does not occur. In either case the greater part of the cyanamide 
is converted into urea, whilst variable quantities of dicyanamide are 
also produced. 

The same products were obtained with 5 per cent. sulphuric acid, 
and with moderately concentrated phosphoric acid. Hydrochloric acid 
produces dicyanodiamidine, whilst urea could not be identified with 
certainty. 

ddlien of Alkalis.—Dilute solutions of alkalis produce the same 
effect as hot water, converting cyanamide into dicyandiamide ; hot 
concentrated alkalis decompose it. . 

c 2 
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Water is not capable under any circumstances of adding itself t) 
cyanamide, but hydrogen sulphide acts quite differently. 

When the dry gas is passed into an ethereal solution of cyanamide, 
the liquid becomes turbid, and deposits crystals of sulphur-urea. 

Reynolds, who discovered sulphur-urea, stated:that by removing 
the sulphur he obtained ordinary urea. Hofmann afterwards showed 
that this was incorrect, dicyanodiamide being the product. Now di. 
cyanodiamide is formed from cyanamide (1) by prolonged treatment 
with water, (2) by a high temperature, and (3) by the action of 
alkalis. When these agents are avoided in the desulphuration of the 
urea, it is converted wholly into cyanamide. Hofmann has already 
shown that ethyl-sulpho-urea yields in like manner a substituted 
cyanamide. 


W. A. T. 


Synthesis of Oxalyl-Urea (Parabanic Acid). By E. Grimavx 
(Compt. rend., Ixxvii, 1548—1551). 


By the action of phosphorus oxychloride, supplemented by that of a 
moderately high temperature, oxaluric acid is converted into oxalyl. 
urea. The reaction is probably effected in two steps, consisting, first 
in the production of a chloride, CO { . ae , correspond- 
ing with oxaluric acid, and afterwards in the formation of the oxalyl- 
urea by elimination of hydrochloric acid. 


NHCO. 
W. A. T. 


NH.CO—CO—Cl 


NH, NHCO 
cof — HCl = 004 l 


Action of Iodine on Uric Acid. By F. Wurtz 
(Compt. rend., Ixxvii, 1548). 


Oxipisep by the action of iodine, uric acid yields alloxan, together 
with other products, amongst which is probably urea. af 


Action of Monochloraldehyde upon Benzene. By E. Hz? 
(Deut. Chem. Ges. Ber., vi, 1439—1447). 


Ir has been shown by Abeljanz and Jacobsen, that dichlorethyl oxide 
acted upon by sulphuric acid yields monochloraldehyde. By agitating 
with concentrated sulphuric acid, a mixture of one molecule of dichlor- 
ethyloxide and two molecules of benzene, the author has obtained the 
compound CH,CI—CH(C,H;)2, corresponding with the compound 
prepared from chloral and dichloraldehyde by Baeyer. The new body 
is a pitchy substance, which could not be obtained in a state fit for 
analysis, but evidence of its constitution is furnished by the products, 
hydrochloric acid and stilbene, which it yields on destructive dist 
lation. 
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Stilbene, CH(C,H;)—CH(C,H;), it will be observed, is only iso- 
meric with the hydrocarbon, CH,—C(C,H;)2, which might have been 
expected to result from this decomposition. 

W.A. & 


Constitution of Dibromobenzenes. By C. WurstER 
(Deut. Chem. Ges. Ber., vi, 1486—1492). 


Tue liquid dibromobenzene obtained by the action of nitrous acid and 
absolute alcohol on common dibromaniline melting at 79°, yields, wheu 
heated with chlorocarbonic ether and sodium amalgam, common 
tromobenzoic acid and isophthalic acid. It belongs therefore to the 
series 1: 3. 

When nitrous acid is passed into a well-cooled mixture of dibrom- 
ailine and concentrated nitric acid, and, after decomposing the 
nitrate thus formed with dilute sulphuric acid, bromine is added, the 
prbromide of the diazo-compound is obtained as a bulky orange pre- 
cipitate. On boiling the dry compound with absolute alcohol, it is 
converted into the common tribromobenzene melting at 43°—44°. As 
the same compound has been obtained from the solid paradibromo- 
benzene, it follows that the bromine occupies the positions 1 : 3: 4 (or 
1:2: 4). Now if in dibromaniline the amido-group be in the position 
4,the bromine is in 1 and 3, and consequently common monobrom- 
ailine belongs either to the series 1 : 4 or 1: 2. The mononitro-com- 
pound of 1 : 3 dibromobenzene is converted by reduction into common 
dibromaniline. 

There exists another liquid dibromobenzene, which is formed, 
together with the para-compound, but in very small quantity only, by 
the action of bromine on benzene. This compound is said to solidify 
at a low temperature, while 1: 3 dibromobenzene remains liquid at 
- 25°. But the author has found that if the former is freed as much 
as possible from the solid compound, it does not crystallise at this 
temperature, and it seems to be identical with the 1 : 3 compound, in- 
asmuch as it yields an amido-compound possessing the properties of 
common dibromaniline. The only difference observed was that 1: 3 
dibromobenzene dissolves only in hot nitric acid and the other in 
the cold acid, with evolution of heat. This seems to be caused by 
impurities, because the impure 1: 3 compound behaves sometimes 
m the same way. 

C. 8. 


Derivatives of Liquid Dibromobenzene. By C. WurstTER 
(Deut. Chem. Ges. Ber., vi, 1542—1548). 


Wuen the nitrobromaniline melting at 104°5° is heated with an alco- 
holic solution of nitrogen trioxide, the nitrobromobenzene melting at 
06° is formed. The latter compound is generally considered to be a 
para-compound ; but this cannot be, because the nitrobromaniline 
melting at 104°5° has been obtained by heating the nitro-compound of 
solid parabromobenzene with ammonia. 
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The liquid dibromobenzene (from dibromaniline) yields a new nitro. 
bromaniline melting at 149°—150°. It is readily soluble in ether 
sparingly in cold, more freely in boiling alcohol, and crystallises jy 
reddish needles. It dissolves also in concentrated acids, but is preci. 
pitated again by water. By reducing it with tin and hydrochloric 
acid and treating the product with sodium-amalgam, Griess’s diphenyl. 
amine is obtained, while by eliminating the amido-group, the nitro. 
bromobenzene melting at 125° is produced. Now as Griess’s compound 
belongs to the ortho-series and liquid dibromobenzene is a meta-com. 
pound (having been converted into bromobenzoic and isophthalic 
acids), the new nitro-bromaniline may have the following constito. 
tion :— 

Br Br 


( ’ NO, 
bia ™ 


VV 
NO, 


But if the second formula were the correct one, the nitrobromo- 
benzene melting at 125° would be an ortho-compound, which is not 
the case, inasmuch as the nitrobromobenzene melting at 37° belongs 
to the ortho-series. . This was shown by Zincke, who has converted it 
in the diphenylamine melting at 99°. 


C. 8. 


Diphenylethane. By G. GoLpscumiepr 
(Deut. Chem. Ges. Ber., vi, 1501—15038). 


Tuis hydrocarbon was obtained by leaving diphenyltrichlorethane in 
contact with alcohol and sodium amalgam at a temperature of 3(°— 
40°. The oily product still contained some chlorine, and was there- 
fore first heated with hydriodic acid and red phosphorus to 210°, and 
then digested with sodium on a water-bath. Diphenylethane, (C;Hs), 
CH.CH,s, is an oily, limpid, and very refractive liquid, possessing a very 
agreeable smell, and boiling at 268°—271°; in a freezing mixture it 
solidifies to a crystalline mass. When the action of the sodium amal- 
gam is interrupted before all the crystals of diphenyltrichlorethane 
have disappeared, the product contains diphenyl-dichlorethane, which 
has been described by Baeyer. When diphenylethane is oxidised with 
chromic acid solution, it yields benzophenone and a little benzoic acid, 
and when distilled over red-hot pumice-stone, it is scarcely altered, 
only a little stilbene appearing to be formed. With bromine and 
nitric acid it yields derivatives which are partly crystalline and partly 
resinous. as 


A New Hydrocarbon of the Stilbene-Series. By G. Gou 
ScHMIEDT and E. Hepp (Deut. Chem. Ges. Ber., vi, 1504—1506). 


Dimethylstilbene, C.H,(CsHy.CHs;)., is formed by distilling ditolyltz'- 
chlorethane over red hot zinc-dust and by the dry distillation of ditolyl- 
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monochlorethane. It forms iridescent plates, melting at 176°—177°, 
boiling above 300°, and dissolving readily in carbon sulphide, ether and 
boiling alcohol, but not so freely as stilbene. On adding bromine to 
its solution in carbon sulphide, the dibromide crystallises after a few 
hours in very small, brilliant white needles melting at 207°—209°; it 
is very sparingly soluble in ether and boiling alcohol, a little more in 
carbon sulphide and moderately soluble in boiling xylene. The 
mother-liquor of this compound contains another compound crystallis- 
ing also in needles. When the dibromide is heated with alcoholic 
potash to 140°, dimethyltolene, C,(CsHy.CHs)2, is formed, crystallising 
from alcohol in long needles, and from ether in silvery plates melting 
at 136°. Dilute nitric acid oxidises dimethylstilbene to paratoluic 
acid, and with chromic acid solution, it yields terephthalic acid. 


Some Derivatives of Benzylated Phenol. By E. Parerno and 
M. Fiteri (Gazzetta chimica italiana, iii, 121—129, and 251— 
254). 

Tue benzylated phenol employed in the experiments was prepared in 

the manner already described (ibid. ii, 1, and this Journal, xxv, 702), 

the oily liquid which accompanies it being separated by pressure, 

and examined by treating it with acetyl chloride and submitting the 
product to fractional distillation. The principal fraction boiling 
between 300° and 325°, is an oily liquid, which appears to contain. 
benzylated phenyl acetate, although none could be obtained from it in 
the crystalline state. Anthracene and toluene were found in the higher- 
boiling portions of the original product of the reaction of benzyl chlo- 
ride on phenol in presence of zinc. The authors think that the former 
was not produced by the action of the zinc on the benzyl chloride, but 
from the benzylated phenol itself. This view is confirmed by the fact 
that when benzylated phenol is distilled with its own weight of phos- 
phoric anhydride, it yields a brown oily distillate, consisting almost 
entirely of benzene, phenol, and anthracene, the latter being recognised 
by its picric acid compound, and by converting it into paranthracene. 
The reaction would appear to be— 


20,;H,.0 = CyHi + CsH, + C;H,O + H.O. 


Pure benzylated phenol does not give any colour with ferric salts. 
Acetyl chloride acts on it in the cold, with evolution of hydrochloric 
acid and formation of benzylated phenol acetate, C;H;.CH».C.H,.O. 
C,H,O. The mixture, after being heated for a short time to complete 
the reaction, is submitted to fractional distillation, collecting apart the 
portion boiling between 310° and 320°. Another distillation renders 
the compound pure. It is a pale yellow liquid, with a slightly acetous 
odour, and of high refractive power. It boils at 317°, and its density 
at 16° is 1:1043. Exposed to the air, it absorbs moisture, and becomes 
decomposed, the reproduced benzylated phenol crystallising out in fine 
needles. Heated with alcohol in a closed tube, it yields ethyl] acetate 
and benzylated phenol; with ammonia, acetamide is produced. The 
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reaction which takes place when benzylated phenol is treated with 
benzoyl chloride, is similar to that with the acetyl compound, benzyl. 
ated phenol benzoate, C;H;.CH:.C;Hy.0.C;H;O, being produced. It is 
very soluble in benzene, separating from it in friable crystals, belonging 
to the triclinic system ; from alcohol it crystallises in thin plates and 
glistening needles. It melts at 86°, and is not decomposed by boiling 
alcohol or water, or by aqueous solution of potassium hydrate. Heated 
with alcohol, however, in closed tubes to 100°, it is partially decon- 
posed, with formation of ethyl benzoate. 

When the phenol is mixed with phosphorus pentachloride, a power- 
ful reaction takes place, with evolution of hydrochloric acid, and on 
adding water to the product to decompose the excess of pentachloride, 
a brown oil is obtained, which solidifies on standing. After being 
thoroughly washed with ether and recrystallised from chloroform, it 

0.C,Hy.CH2.C.H; 
was found to have the composition, po U.C;H;.CH:2.C;H;, being the 
0.C,H,.CH2.C.H; 
neutral phosphate of benzylated phenol. It furms colourless needles, 
which melt at 93°—94°. It is decomposed by alcoholic potash, with 
formation of potassium phosphate and benzylated phenol. At the 
same time as the phenol phosphate, an oily compound soluble in 
ether, is formed, which the authors believe to have the composition, 
C.H;.CH».C,H,Cl. 

When the phenol is heated to 100° for about an hour with one and 
a half times its weight of sulphuric acid, it dissolves completely, pro- 
ducing a brown liquid, in which water causes no precipitate. This 
solution, largely diluted, was neutralised with lead carbonate, and 
filtered to remove lead sulphate. On evaporation, the solution left a 
viscous compound, which, after standing some time, solidified to a white, 


granular mass of the new lead-salt, CyHs.CHs.CoHargo, PP. The 


acid, liberated from this by means of sulphuretted hydrogen, is un- 
crystallisable, as are also the ammonium, barium, OC,H;.CH, 
CsHi(g0,),B% and copper salts, C.H;.CH: CHS, , Cu, the latter 
being an amorphous substance of a chocolate colour. They are all 
soluble in water. 

The benzylated phenol, submitted to the combined action of carbone 
anhydride and sodium, at a temperature of 150°, yields benzyloxyben- 
zoic acid. The product of the reaction is dissolved in water and pre- 
cipitated with hydrochloric acid; the precipitate, which consists of 
benzylated phenol and the new acid, is then boiled with an aqueous 
solution of ammonium carbonate, which dissolves the latter. After 
separation of the phenol, the solution is acidified with hydrochlone 
acid, and agitated with ether; the ethereal solution on evaporation 
leaves the acid in the crystalline state ; the quantity obtained however, 
is very small. It may be purified by recrystallisation from alcohol. 
Benzyloxybenzoic acid melts at 1389°—140°, is only slightly soluble im 
boiling water, readily in alcohol or ether, crystallising in needles or 


small prisms, The silver salt, CHs.CH,.CHigeg a a i8.0 cardy 
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precipitate, slightly soluble in boiling water, and crystallising out again 
on cooling in colourless needles. 

The action of bromine on benzylated phenol in acetic solution gives 
rise to an unstable oily compound ; but by treatment with excess of bro- 
mine in solution in carbon disulphide, a solid brominated derivative is 


produced, melting at about 175°. It appears to be a dibromide. 
C. E. G. 


Salicylic Acid; Paraoxybenzoic Acid; Isocresol. Preliminary 
Notices. By H. Korse (J. pr. Chem. [2], viii, 41—42). 


Tue author states that he has discovered a process for preparing salicy- 
lic acid from phenol ana carbonic anhydride with facility, and that 
when it is slightly modified, paraoxybenzoic acid can be obtained, but 
he gives no description of the methods. 

He also states that he has obtained large quantities of isocresol, 
boiling at about 192°, from commercial liquid carbolic acid, and he 
believes he has also discovered an isophenol closely resembling, but 


distinct from, ordinary phenol. 
C. E. G. 


Action of Potash on Paraphenyl-sulphuric Acid, 
By E. Lincke (J. pr. Chem. [2], viii, 43—49). 


Porassium paraphenyl-sulphate was fused with potash, under various 
conditions, and when the fusion was conducted at a temperature 
above 300°, a substance differing from resorcin was produced. To 
obtain this substance, it was found advisable to employ at least twice 
as much potash as potassium paraphenyl-sulphate, and to continue the 
application of heat until hydrogen and aromatic vapours were freely 
evolved. Sodium compounds might be advantageously used in this 
process, instead of potassium compounds. After neutralisation and 
extraction with ether in the usual way, the products were found to 
yield a fraction, boiling at 183°, this being phenol. The thermometer 
then rose slowly to 300°, at which temperature the distillation ceased ; 
on increasing the heat, the thermometer rose rapidly and was removed, 
the latter portion of the distillate, which formed a thick yellow oil, 
being then extracted with boiling water. Under these circumstances 
the aqueous filtrate deposited a substance which, after recrystallisation, 
and sublimation in carbonic anhydride, formed feathery groups of silky 
crystals. Analysis indicated the formula, CyHwO:, or that of a 
diphenyl alcohol. It melts at 156°—158°, is very slightly soluble in 
cold water, soluble with difficulty in hot water, and dissolves readily in 
alcohol or ether. Alkalis dissolve it, and it is precipitated from the 
solution by lead acetate or acids. 

_ Professor Siegert has examined the crystals obtained by recrystallis- 
ing the sublimed substance, and finds that they belong to the rhombic 
system, the brachydiagonal, macro-diagonal, and principal axis being to 
one another as 2:256, 4095, and 1. The most distinct faces are P and 
®P. The macropinacoid o Po also occurs, though indistinctly, in 
oscillatory combination with oP, producing a striation and widening 


374 ABSTRACTS OF CHEMICAL PAPERS. 


of the prisms ; the crystals are also somewhat bevelled by a very acute 
macrodome mPo. 

When a solution of diphenyl alcohol is added to an alcoholic solution 
of bromine, and the mixture is heated, a flocculent substance separates, 
and this substance may be cbtained from alcohol in the crystalline state, 
When diphenyl alcohol is passed over heated zinc-dust, it is not re. 
duced ; and when it is treated with strong nitric acid, a yellow nitro. 
compound is formed, the ammonium salt of which crystallises in long 
needles. A sulpho-acid was obtained by treating dipheny] alcohol with 
sulphuric acid, and the author considers that the diphenyl alcohol here 
described is identical with that which Griess obtained by the action of 
water on tetrazophenyl nitrate. It will be remembered that Barth 
obtained a substance having the same composition, but different pro. 
perties, by the action of potash on phenol. 

T. B. 


Amido- and Diazo-phenylsulphuric Acids. By Beryyewim 
(J. pr. Chem. [2], viii, 5|0—54). 


Tue author has, in conjunction with Schmitt, described the formation 
of amido-phenyl-sulphuric acid by the action of sodium bisulphite on 
dichlorazophenol, and this acid has now been subjected to further exa- 
mination and analysis. This examination tends to prove its identity 
with the acid which Post has recently obtained from amido-phenol. 

The decomposition of an aqueous solution of amido-phenyl-sulphuric 
acid appears to be due to oxidation, as reducing agents prevent it. 
When barium chloride is added to an ammoniacal solution of the acid, 
a precipitate, consisting of small leaflets, and containing— 


SO,0 

NH, 
CH; o>Ba Ba 

NH, .% 
C.H,S0,07 


is obtained, and an acid salt appears to be produced, when the acid 

is neutralised with barium carbonate. The ammonium salt is obtained 

by dissolving the acid in alcoholic ammonia, and precipitating with 

ether. It appears to lose ammonia in the air, and dissolves readily in 

water, forming a solution, which decomposes spontaneously. Amido- 

pheny]-sulphuric acid reduces ammoniacal silver solution. 
N—N—OH 

Ortho-diazo-phenyl-sulphurie acid, CoH; OH , was obtained 

SO,.0H 


by suspending amido-phenyl-sulphuric acid in water, and passing in 
nitrous acid, the product being then crystallised from water. It forms 
colourless rhombic plates, which become red on exposure to the air, 
and it may also be formed by dissolving the amido-acid in nitric acid, 
or by treating it with potassium nitrate and hydrochloric acid. Diazo- 
phenyl-sulphuric acid does not unite with acids; it has a faint acid 
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taste, and yields very unstable salts. The only salt obtained in the 
crystalline state is the ammonium salt, which forms yellow plates. 
Nascent hydrogen re-converts diazo-phenyl-sulphuric acid into amido- 
phenyl-suiphuric acid; and it is a remarkable fact that when amido- 
phenyl-sulphuric acid is heated with nitric acid and urea, diazo-phenyl- 
sulphuric acid is produced, the reaction being probably as follows :— 


NH, N—N—OH 
C;H; OH. “bk NO,H — C,H; OH + H,0 a O. 
SO,0H ° SO,0H 


By treating metamido-phenyl-sulphuric acid with the reagents 
employed for converting amido-phenyl-sulphuric acid into diazo-phenyl 


sulphuric acid, meta-diazophenyl-sulphuric acid is obtained. It forms 
beautiful yellow needles, more easily soluble, and more easily decom- 
posed than the ortho-compound. 


z 


Diphenylamine. By V. Merz and W. WeirTH 
(Deut. Chem. Ges. Ber., vi, 1511). 


CommerciaAL diphenylamine, after treatment with hydrochloric acid 
and crystallisation from ligroin, forms shining white plates resembling 
those of naphthalene. When cold it has a very faint odour, but this 
becomes stronger when the substance is warmed. Diphenylamine 
melts at 45°, and warm sulphuric acid dissolves it without production 
of colour; but on heating the solution a deep blue tint is produced, 


and this ultimately changes to bluish-green. 


6445 

C,H; .—When acetyl chloride is added to 
C.H;0 

a solution of diphenylamine in benzene, a crystalline precipitate is 
obtained, which increases in quantity on the application of heat. The 
filtrate from this yields on evaporation a crystalline residue, which, after 
many crystallisations from ligroin, was obtained in colourless tables 
melting at 99-5, and consisting of acetyl-diphenylamine. 

H; 


6 
Diphenyl-urethane, NZG.H, .—When benzolic solutions of 


Acetyl-diphenylamine, N < 


c= 
O.C.H; 
diphenylamine and ethyl chlorocarbonate are mixed, and a gentle 
heat is applied, diphenylamine hydrochloride is deposited, and the 
filtrate leaves on evaporation a crystalline mass, which, after, crystal- 
lisation from amyl alcohol, yields diphenyl-urethane in fine colourless 
prisms. It melts at 66°—72°, and remains unaltered when digested 
with aniline. 

Sulpho-acids of Diphenylamine.—W hen six parts of sulphuric acid are 
digested with five parts of diphenylamine, and the product is treated with 
hot water, a considerable proportion of unaltered diphenylamine remains 
undissolved, but the liquor, when neutralised with barium carbonate 
and evaporated, yields crystalline shining nodules of bariwm diphenyl- 
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amine-monosulphate, (C1zH;NSO;)2Ba. The last mother-liquors from 
which this salt has been deposited yield, either when evaporated or 
when treated with alcohol, easily soluble nodular crystals, consisting of 
barium diphenylamine-disulphate, CH ,N(SO;)2Ba. Diphenylamine. 
monosulphuric acid was obtained by decomposing its barium salt with 
sulphuric acid. It forms a crystalline mass consisting of white leaflets, 
which become blue on exposure to the air, and melting, with decomposi- 
tion, at 200°, diphenylamine and sulphuric acid being produced. The po. 
tassiwm salt, C\z.H,NSO;K, forms white shining leaflets easily soluble in 
water and slightly soluble in alcohol. The lead salt, (C,2.HiNSO;),Ph, 
forms tufty or nodular crystals which are slightly soluble in water. 

The sulpho-acids of diphenylamine give a deep violet colour with 
potassium chlorate, and a solution of either of these sulpho-acids in 
hydrochloric acid gives a green colour with potassium permanganate, 
green flakes being finally deposited. Moreover, a tint similar to that 
of iodine dissolved in carbon sulphide is produced by heating either 
of these sulpho-acids with oil of vitriol. 

When diphenylamine is heated to 200° with sulphuric acid, sulphur 
dioxide is evolved, and the product contains, not only the sulpho-acids 
already described, but also a brown substance insoluble in water, 
soluble in alkalis, and precipitated by acids. 

T. B. 


Triphenylamine. By V. Merz and W. WeitTH 
(Deut. Chem. Ges. Ber., vi, 1514—1517). 


Porasstum dissolves in aniline, eliminating hydrogen together with 
a trace of ammonia, and when the product thus obtained is 
digested with bromobenzene, a very violent reaction takes place. The 
whole being now treated with dilute hydrochloric acid, an oily sub- 
stance remains, and this when fractionated, first yields diphenylamine, 
which passes over at about 300°, and then a thick oil, which distils at 
a much higher temperature, and solidifies to a crystalline mass on cool- 
ing. This, when crystallised from alcohol, was found to consist of 
triphenylamine. These results show that potussium-aniline and dipo- 
tassiwmeaniline are both formed during the action of potassium on 
aniline. 

When melted diphenylamine is treated with potassium, hydrogen is 
evolved, and a small portion of aniline is formed by the reducing action 
of this hydrogen on the diphenylamine— * 


C,H; C,H; 
N C.H; + H, => C.H, + N H 
H H. 


Potassium-diphenylamine must, however, be formed, as the product, 
when treated with bromobenzene, yields triphenylamine. In preparing 
triphenylamine from diphenylamine, it is advantageous to dissolve the 
diphenylamine in aniline before treating it with potassium, and the 
product may be easily freed from diphenylamine by crystallisation 


from alcohol. 
Triphenylamine is very slightly soluble in cold alcohol, slightly 
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soluble in hot alcohol, and tolerably soluble in benzene. It separates 
from alcohol in small scales, from ligroin in large crystals, and from 
ether in shining pyramids. Triphenylamine melts at 127°, and neither 
possesses basic properties nor combines with picric acid. Acetyl chlo- 
ride does not attack it when added to its solution in benzene, but when 
heated with it to 100° yields a greenish flocculent substance, which is 
probably an addition product. Triphenylamine dissolves in cold sul- 
phuric acid, giving a violet colour, which changes to blue, but if the 
mixture be allowed to stand for some time, or if heat be applied, the 
colour disappears. 

A solution of triphenylamine in acetic acid is coloured green by the 
addition of nitric acid, but if more nitric acid is added, the liquid 
becomes yellow and deposits yellow flocks. 

T. B. 


Preparation of Metatoluidine (b. p. 197°) from Commercial 
Aniline. By L. Scuap (Deut. Chem. Ges. Ber., vi, 1361). 


Tue separation is effected by taking advantage of the fact that meta- 
toluidine nitrate is less soluble than the nitrates of aniline and 
paratoluidine, and that its hydrochloride is less soluble than the hydro- 
chlorides of the bases boiling at higher temperatures. 

From 10 pounds of a commercial aniline having the following 
approximate boiling points— 


196° 27 per cent. 
198° - 
200° m 
202° . ” 
204° er 1” 


the author obtained, after many crystallisations, about one pound of 
a toluidine which boiled constantly at 197°, 
W. A, F. 


On the Constituents of the Distilled Water and Volatile Oil 
of Arnica. By O. Sicex (Ann. Chem. Pharm., clxx, 345—364). 


Tue root of this plant was examined in 1860 by Walz, who obtained 
caproic and caprylic acids from the watery distillate, and hexyl 
caproate from the essential oil. The author has arrived at totally 
different results. 

The essential oil was distilled from a mixture of old and fresh arnica 
root. The water which accompanied the oil was strongly acid. It 
was neutralised with sodium carbonate, evaporated to dryness, extracted 
with alcohol, the alcoholic solution evaporated again to dryness, and 
the acid separated by distillation with sulphuric acid. The distillate 
had a pungent odour, which was afterwards found to be due to formic 
acid, but it also smelt of butyric acid. It was neutralised by ammonia 
and precipitated fractionally by silver nitrate. The first three frac- 
tions consisted of microscopic needles containing respectively 53°25, 
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53°46, and 54°38 p.c. of silver. The last three fractions were composed 
of minute tabular crystals, containing 54°71, 54°78, and 55°12 p.c. of 
silver. Silver butyrate contains 55°38 p.c. of silver. The last three 
fractions treated with a quantity of hot water insufficient to dissolve 
the whole, gave a solution which on cooling deposited pure silver 
isobutyrate. The other acid containing a larger percentage of carbon 
the author states to be angelic acid, but neither caproic nor caprylic 
acid was detected. Old arnica root furnishes a distillate richer in acid 
than that obtained from the fresh root. Ten pounds of old root gave 
12 grams of sodium salts, whilst 20 pounds of fresh root yielded only 
10 grams. 

The essential oil of arnica root is yellow, with a slight tinge of green 
and is quite neutral. Its specific gravity = 9975 at 16°, = 1:0087 
at 0°. Arnica oil from the fresh root had a slightly greater specific 
gravity. The yield of oil is very variable. From the old root the 
author obtained ‘4 to ‘6 p.c., from fresh root 1 per cent. The latter 
contained about one per cent. more carbon than the former. Sub- 
mitted to fractional distillation the oil began to boil at 214°, the 
greater part passing over between 239° and 245°, the rest between 
246° and 263°, leaving a brown resin. ‘The several fractions, how- 
ever, showed very little difference in composition. The oil was 
therefore boiled with alcoholic potash for some time, and the solution 
then diluted with water, which caused the separation of a lighter oily 
liquid. On neutralising the alkaline solution, a brown resinous sub- 
stance was precipitated, from which ether extracted an oily body, and 
this submitted to distillation in a current of steam gave a yellowish 
liquid boiling at 224°—225°. Its specific gravity at 12° was 1-015. It 
had the composition of phlorol,CsH,O, and by treatment with ethyl 
bromide in presence of potash, it gave ethyl-phlorol, a colourless 
liquid boiling between 215° and 217°. 

The alkaline solution from which the phlorol had been obtained, 
likewise furnished isobutyric acid. 

The oily liquid which separated on addition of water to the alcoholic 
potash solution was submitted to fractional distillation, but could not 
be made to yield a definite product. It was therefore oxidised with a 
mixture of potassium chromate and sulphuric acid. Carbonic anhy- 
dride and a small quantity of a body having the characters of an 
aldehyde were produced, also acetic and some formic acid, besides a 
crystalline body melting at 45°—46°, and having the properties and 
composition of thymoquinone. This portion of arnica oil must there- 
fore contain some body nearly related to thymol. It could not be 
thymol, because this portion of the oil was insoluble in potash, but it 
was thought possible that it might be an ether. The substance was 
therefore heated with strong hydriodic acid. It gave a considerable 
quantity of methyl iodide, and the residue furnished thymohydroqul- 
none, together with a small quantity of phlorol, and resinous products. 

The author has also had an opportunity of examining the specimen 
of arnica oil, formerly the subject of Walz’s experiments, with results 
precisely the same as detailed in the present paper. — 
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The Proteids. By H. Hiasiwerz and J. HaBERMANN 
(J. pr. Chem. [2], vii, 397—412). 
Ir was found that casein yields, as products of its decomposition by 
means of tin chloride, the following substances: glutamic acid, 
(;H,NO,; aspartic acid, CyH,NO,; leucine ; tyrosine ; and ammonia. 
Contrary to expectation, it yielded neither carbohydrates nor charac- 
teristic derivatives of these bodies. 

It is probable that the ammonia which always makes its appear- 
‘ance in the splitting up of casein, is derived from those compounds in 
casein which simultaneously give rise to aspartic and glutamic acids. 
The “ loosely bound”’ nitrogen of proteids is thus readily accounted 
for. This is the nitrogen which appears as ammonia when aspartic 
and glutamic acids are formed from asparagin and glutamin. Casein 
must indeed be supposed to contain bodies such as these, which, when 
acted upon by acids or alkalis, appropriate water, and give rise to 
ammonia and the corresponding acids. Whether these bodies are 
identical with asparagin and glutamin, or not, has not been deter- 
mined. 

Glutamic acid is not, as Kreusler has asserted, exclusively derived 
from the vegetable proteids, but is a constant and considerable product 
of the decomposition of animal proteids. Casein yields as much as 


29 p.c. of glutamic acid. 
, T. S. 


Proteids. By Orro Nass 
(Pfliiger’s Archiv. f. Physiol., viii, 381-—391). 


A contInuaTION and further exposition of the author’s views as to the 
constitution of proteids or albuminoids. Nasse considers that these 
bodies contain nitrogen in two forms—nitrogen combined with hydrogen 
and hydrocarbide radicals (amines)—and loosely combined nitrogen ; 
and that the varying percentage of nitrogen met with in the different 
albuminoids is due to differences in the proportions of the portion of the 
albumin molecule in which the nitrogen exists in the loosely combined 
form. 


T. &. 


Proteids. By A. Bécuamp (Compt. rend., Ixxvii, 1525—1529). 


Wortz’s soluble albumin has a rotatory power of from —30° to —34°, 
whereas albumin prepared by the author from white of egg, had a 
power of from —40° to —42°. It was also found that the action of 
potassium permanganate upon this albumin gave rise to four products 
each having a different rotatory power. These results led to the idea 
that the known proteids are mixtures, or, at least, that they are 
accompanied, in the source from whence they are obtained, by other 
albumoids. This is found to be the case with the white and yolk of 
egg, cow’s milk and serum. The methods for the separation of these 
different bodies are not yet given at present, therefore they must be 
regarded as distinguished chiefly by their rotatory powers, which are 
indicated in the following table. The names printed in italics are 
those of the substances which the author claims to have discovered :— 
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Levo- 


rotato . 
Source. Name. “Solvent. a a Other properties, 


aly= 


White of eee { es Water........| 33°1 7 
Ditto ......| Di Dilute a 32°7 rast in water after preci. 
Ditto ...... a eers mee 34-4 | iia liaan 

J 


Ditto ......| Béchamp’s ditto. . 53 °6 
es in water after precipity 

: ’ tion by alcohol. Renders starh 
Ditto ......| Zymose ........ 70°8 soluble, but without formation 

of dextrine. 
_ Acts like a ferment. Forms tle 
Yolk of egg. ... | Albuminoid a.... -+++| None greater proportion of vitelline, 
eo in water after precipi. 
tation by alcohol. 
{ Soluble in water after precipits- 


Ditto ......| Albuminoid B ... 


tion by alcohol. Renders starch 


Ditto ......|Lecithozymose .. 
soluble without forming sugar, 


Cow’s milk.... | Lactalbumin .. { — car- 
onate.... 


Dilute acetic 
BOG 00000 


2 Soluble in water after precipits- 
Water........ tion by alcohol. o~— 
Sodium car- 

bonate.... } 
Acetic acid.... 


Mead... ew zymose from white of 


The rotatory power of protein from white of egg was also determined. 
It is, in sodium carbonate, —36°6°, and in acetic acid —26°3°. 
Dumas ascertained, last year, by different means from those given 
above, that milk contains three distinct albuminoids.* ‘ 
B. J. G. 


Chemistry of Vegetable Physiology and Agriculture. 


On the Phenomena of Gaseous Thermo-diffusion in Leaves, 
and on the Circulatory Movements which result from 
Chlorophyllian Respiration. By A. Mercer (Compt. rend, 
1468—1472). 

RAFFENEAU-DEUILLE observed that when a leaf of the lotus bean 

(Nelumbiwm speciosum) was partly immersed in water and the blade 

exposed to the sun, bubbles of gas (atmospheric air) were continuously 

evolved from the submerged portion of the leaf, either by the stomates 


* This fact has been known for some years. See Church’s “ Laboratory Guide,” 
2nd Edition, 1870, p. 169. 


yrecipita- 
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or by artificial openings, and that the disengagement of gas ceased 
when the leaf was entirely immersed in the water. This phenomenon 
has been studied by the author, who finds that the disengagement of 
gas will take place under the influence of radiant heat from any source, 
and that it occurs not only in atmospheric air but also in oxygen, 
hydrogen, nitrogen, carbonic acid, carbonic oxide, and nitrous oxide. 
It is due to the difference in temperature between the parts of the leaf 
exposed to the heat rays and those protected by the water, and can be 
stopped by the gradual effusion of warm water on the blade of the leaf. 
On connecting the petiole of a cut leaf of Nelumbium with a manometer 
of water by means of a caoutchouc tube, and exposing the leaf to heat- 
rays of different intensity, a difference of from 1 to 3 decimeters pres- 
sure was observed in the manometer. Leaves exposed to the sun gave 
off } litre of air per minute, and others exposed to heat from a charcoal 
fire 1 litre per minute, and this continued for several hours and often 
even for several days. This diffusion is of a purely physical character 
and can be referred to the same class of phenomena as the gaseous 
thermo-diffusion and simple diffusion between air of different degrees 
of humidity recently studied by Fedderson and Dufour. It probably 
occurs in all plants, terrestrial as well as aquatic, though perhaps in no 
other is it as much developed as in Nelumbium. The part which this 
gaseous diffusion plays in the chlorophyllian respiration is that it causes, 
under the influence of the sun’s rays, a continuous circulation of air in 
the air-cells from the heated parts of the plant to those not exposed, 
and especially in aquatic plants, brings to the surface of the blades of 
the leaves, the air from the inner vessels saturated with moisture and 


containing an excess of carbonic acid derived through the roots. 


E. K. 


Influence of Light on the Growth of Leaves. By Pranrt (Ann. 
der Landwirthschaft, 1873, 690; from Arb. der. botan. Instit. zu 
Wiirzburg, 1873, pt. 3). 

ExpERIMENTS with plants of Cucurbita, Fernanda eminens, and Nico- 

tiania Tabacum would indicate that there is an evident daily period of 

growth, the increase being greater from the evening during the night 
and attaining its maximum towards daybreak, and then again declin- 
ing. Culture under glass shades showed that the difference in growth 
was not due to the increased transpiration during the day, but that 
the temperature has a considerable influence. The difference in growth 
of the leaves in light and darkness could not be traced to the number 


of cells. 
E. K. 


Influence of the Amount of Carbonic Acid in the Air on 
Plants. By Gopiewski (Ann. der Landwirthschaft, 1873, 690 ; 


from Arb. der botan. Instit. za Wiirzburg, 1873, pt. 3). 
THE increase of the amount of carbonic acid in the air to a certain 
maximum, which differs for different plants, is favourable to the libera- 
VOL. XXVIT. 2D 
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tion of oxygen, above this point it is more or less hurtful. The maximum 
for Glyceria spectabilis, on a clear day, is between 8 and 10 per cent.; 
for Typha latifolia from 5*to 7 per cent., and somewhat less for 
oleander. . 

The increase in the oxygen secretion by a regular addition of car- 
bonic acid to the air below the maximum point, is much greater than 
the decrease of the same caused by a similar addition above the maxi- 
mum. The stronger the intensity of the light to which the plants are 
subjected, the more favourable is the increase of the carbonic acid to its 
maximum to the liberation of oxygen, and this is the less arrested by 
overstepping the maximum. The influence of the intensity of light on 
the liberation of oxygen is therefore greater the more carbonic acid 
there is the air. : 

E. K. 


Influence of the Chemical Composition of the Soil on the 
Growth of Pinus Pinaster. By P. Fiicue and L. Granpeav 
(Ann. Chim. Phys. [4], xxix, 383). 


EXPERIMENTS were made on the cluster pine and other pines with the 
view of throwing light on the fact that often of two nearly allied kinds 
of plants grown on the same soil, one will not thrive though the other 
is quite vigorous; and yet the one which is unhealthy will flourish in 
a locality not far removed and subject to the same climatic influences 
and apparently on a similar soil. In the following table is given 
the percentage composition of three soils in which the pines were 
planted :— 


Subsoil. il. Subsoil. 


66 
Organic matter....... ’ "84 
‘ 20 
Magnesia ......+++00- . “47 
BOER 66 ccccvecceeeees _ "04 

. 03 
Phosphoric acid _ "42 
Carbonic acid ........ ; 1°64 
Insoluble , 92°70 


Soil I consists principally of quartz-sand; and in this P. Pinaster 
throve very well. Soil II, from a neighbouring locality, contains more 
- lime, especially in the subsoil; in this P. Pinaster attained a very poor 

owth, though P. silvestris and P. laricio Austriaca grew well. In 
soil III, which contains more lime both in the upper soil and subsoil, 
P. Pinaster refused to grow, though not the other varieties. 

The next table shows the percentage composition of the ash of a 
twig with bark and leaves: I, from a strong plant of P. Pinaster 
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wn in soil I; II, from a poor plant of the same species grown in 
soil I; and III, from a somewhat younger and strong tree of P. laricio 
Austriaca grown in soil IIT. 


3. III. 


9-14 11°33 
: 6 “62 7°14 
40° 56°14 49°13 
‘ 2°07 3°29 
20° 18 ‘80 13°49 
16° 4°95 13 56 
1°91 2 ‘52 2°24 

100 25 100 *04. 100 °18 
Percentage of ash .. 1°32 1°535 2°45 


The only striking differences in the composition of the ash occur in 
the lime and potash, and the difference in the growth is evidently con- 
nected with the non-assimilation of potash by the cluster pine in the 


lime soils. 
E. K. 


Formation of Gum in Fruit-bearing Trees. By E. Pritiizvx 
(Compt. rend., Ixxviii, 135). 


Iv the wood of a tree diseased with gum, a great number of vessels 
are always seen more or less completely filled with gum; sometimes 
they are entirely filled to a certain length, and sometimes the gum 
only forms a coating either upon all the periphery or only on one 
side. The gum first shows itself in very small drops, which gradu- 
ally increase in size and touch each other, forming small irregular 
masses. Recent German observers have stated that the formation of 
the gum is due to the disorganization and transformation of the internal 
part of the wall of the vessel, but the author has come to an opposite 
conclusion. In examining the wood of an apricot tree from which 
large masses of gum were extracted, it was found that the vessels were 
marked with areolated punctures, and with a spiral line due to a thicken- 
ing of the membrane ; also that the surfaces of the masses of gum were 
marked with deep furrows corresponding with the spiral lines of the 
vessel-wall, and even with small projections according with the punc- 
tures. It is thus certain, in the author’s opinion, that the gum has 
poured into the interior of the vessel, and that the marks upon it are 
imprinted from the vessel-wall. 

In the production of gum in the cellules by the transformation of 
starch, it has been observed that, on the first appearance of gum in the 
cellule, the unchanged starch gathers into small masses, around which 
forms a thin. coating of gum. Gradually the starch diminishes, while 
the coating of gum increases, until at last the starch disappears alto- 
- leaving generally a vacant space in the centre of the mass 
of gum. 

Often the gum produced in such considerable quantity is formed 

2D 2 
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neither in the vessels nor in the cellules, but in the spaces between the 
young tissues, generally between the wood and the bark, yet often 
also at different depths in the wood. These gum-spaces grow at the 
expense of the neighbouring tissues, which suffer important modifica- 
tions: the cambium, instead of producing woody fibre, forms ¢ellules 
in which abundance of starch are deposited, which starch subsequently 
becomes converted into gum. 
J. B. 


Contents of the Glands of Rosa Rubiginosa. By R. Guirin 
(Compt. rend., Ixxviii, 137). 


THE liquid secreted is a semi-fluid body of a light yellow colour and 
oleaginous appearance. It changes rapidly to a reddish yellow, and 
solidifies by absorption of oxygen. It dissolves in ether, alcohol, 
chloroform, and ammonia. Its alcoholic solution reddens litmus-paper, 
and when the paper thus charged is exposed to ammonia, it assumes a 
deep green colour, a reaction probably due to the presence of a small 
quantity of azulene. The grubs which frequent the neighbourhood of 
these glands appear to contain in their organs a small quantity of the 
secreied liquid, for when placed on blue litmus-paper with a drop of 
ether, they produce a red spot which is coloured green by ammonia 
vapour. 
J. B. 


Reports of Papers read in the Section of Agricultural Che- 
mistry at the Meeting of the German Natural Philosophers 
at Wiesbaden, September, 1873 (Deut. Chem. Ges. Ber., vi, 
1404—1413). 


Assimilation of Food.—K. Wolff fed pigs with cockchafers; 62 per 
cent. of the albuminoids were digested; the chitin was unacted on. 
With pigs a considerable addition of starch to their diet does not, as in 
the case of ruminants, diminish the assimilation of albuminoids. To 
barley, in which the proportion of nitrogenous to non-nitrogenous 
substance was 1: 7°3, starch might be added till the proportion was 
nearly 1 : 12 before the albuminoids and fat suffered in digestibility. 
Even at this point the whole of the carbohydrates were digested. With 
barley and cockchafers (mean ratio of food-constituents, 1 : 2°9), 
320 Ibs. of digested organic substance produced 100 lbs. of live weight. 
With harley alone (1 : 7:3) 384 Ibs. were required. With barley and 
starch (1: 10°5) 348 lbs. Pigs fed on different foods digested the 
following quantities for 100 of each ingredient consumed :-— 


Cocoa-nut 
Beans. Maize. cake. 
Fat. 73 76 83 
Albuminoids 78 84 73 
Carbohydrates ............. 91 93 * 88 


With sheep it was found that the addition of sugar beet to vetch 
hay or meadow hay reduced the digestibility of the albuminoids, the 
reduction being greater in the case of meadow hay. Sugar beet, how- 
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ever, has not nearly so great an influence in this direction as potatoes, 
nor potatoes so great an effect as starch. 

Fleischer also experimented with sheep. He found that gluten 
might be added to a diet of hay and barley till the albuminoids con- 
sumed were increased three-fold, without any important diminution in 
the digestibility of the other ingredients. The whole of the gluten 
was apparently taken up. The fibre digested had the composition of 
cellulose. In these and other experiments the sum of the fibre and 
non-nitrogenous extract digested is nearly equal to the amount of 
non-nitrogenous extract in the original food. Small animals require 
more material than large ones to produce the same increase in frame. 


Formation of Hippuric Acid.—K. Wildt reports on this subject. 
Hofmeister had found with sheep a very small production of hippuric 
acid when the food was clover hay, but a large production when the 
food was meadow hay. The author fed rabbits with pure grass, and 
found only a trifling production of hippuric acid; with clover rather 
more was formed ; with meadow grass containing a variety of herbage 
the production was greatly increased ; with Leontodon Taraxacum (one 
of the meadow plants) the yield was equally large. He concludes 
that some ingredients of the meadow herbage other than grass or clover 
are the cause of the formation observed. ” 


Assimilation of Atmospheric Ammonia by Plants.—A. Mayer reports 
on some uncompleted experiments, in which the roots of plants were 
confined in a nourishing solution containing no nitrogen, while the 
upper parts were exposed to an atmosphere supplied at will with 
ammonia. Both with cabbage, peas, and wheat, the-gain of nitrogen 
by the plant was excessively small when the atmosphere was not arti- 
ficially enriched with ammonia, but when gaseous ammonia was sup- 
plied the first two plants doubled their contents in nitrogen. The 
wheat plant was painted regularly with a solution of ammonia; the dry 
substance harvested was eight times the weight of the seed, and con- 
tained twelve times as much nitrogen. The author concludes that no 
normal growth can be obtained without a supply of nitrogen to the 
roots, and that leguminous plants have no special power of appro- 
priating atmospheric ammonia. 


Effect of various quantities of Phosphoric Acid on Oats.—E. Wolff 
describes water-culture experiments in which the nourishing solutions, 
eight in number, supplied graduated quantities of phosphoric acid. The 
percentage of phosphoric acid in the dry crop varied with the amount 
supplied. When this percentage fell below ‘33 (with good field oats it 
is about *44) the amount of straw seriously diminished, but an in- 
crease of phosphoric acid above this point did not increase the straw. 
The corn, however, was greatly affected by an increased supply, and 
gave by much the largest yield when the phosphoric acid reached 1-11 
per cent. of the dry crop. The ash of the straw contained no silica, 
uone having been supplied; its percentage of phosphoric acid was 
4418-9, that in the ash of field oats (silica deducted) being 9:1. In 
the ash of the corn the phosphoric acid varied only from 37°7—43°9 
per cent., the percentage in the ash of field oats being 41°3. 
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Determination of Nitrogen in Albuminoids.—Kreusler contradicts the 
statements of Seeger and Nowak (this Journal, 1873, 1063) that com. 
bustion with soda-lime gives low results with albumin, and that the 
nitrogen rises when sugar is added. He states that determinations 
with pure soda-lime, either by platinum chloride or titration, agree 
with the results afforded by Dumas’ method. 

R. W. 


Analytical Chemistry. 


Apparatus for Gas Analysis. By T. Brersiey 
(Chem. News, xxviii, 295). 


THis is a cheap modification of Regnault’s apparatus. The mercury. 
trough is fixed, the gas being transferred from the laboratory-tube to 
the measurer, partly by plunging the former to the bottom of the 
mercury trough, partly by allowing the mercury to flow out of the 
measurer. The connection between the laboratory-tube and the 
measurer consists of two small pieces of caoutchouc tubing furnished 
with clamps, the free ends being joined by a smaller piece of tubing, 
}-inch in length, thrust into them and secured with wire. The lower 
end of the measurer is connected by caoutchouc with a glass tube 
bent twice at right angles, the other end of the tube passing up through 
a cork into the pressure tube. . Another perforation in the cork carries 
a tube serving as a mercury tap. The laboratory-tube and measurer 
are not immersed in water. When explosions have to be made which 
will cause a great contraction of volume, the lower connector of the 
measurer should be compressed so that time may be gained to keep the 
pressure-tube filled. With this apparatus no appreciable loss takes 
place by diffusion through the connectors during the time required for 
an analysis. The analyses of air made with this instrument agree 
with those of Angus Smith in showing a higher proportion of oxygen 
than that usually given. 
: B. J. G. 


Detection and Estimation of Hypochlorous Acid in presence 
of Chlorine, Chlorous Acid, and Chloric Acid. By W. 
Wotrers (J. pr. Chem. [2], vii, 468—474). 


THE reagent employed for this purpose is metallic mercury, which, 
when shaken with free hypochlorous acid, forms an oxychloride, but 
with chlorine gives mercurous chloride. Alkaline hypochlorites give 
mercuric oxide, while the chlorites and chlorates have no action. The 
solution to be examined is shaken for some minutes with excess of 
metallic mercury, and the chlorates and chlorites are filtered off, leaving 
a mixture of mercuric oxide, mercurous chloride, and finely divided 
mercury. This mixture is exhausted with dilute hydrochloric acid, 
which dissolves the oxide, leaving behind the other two.* In the fil- 


* Why does not the excess of mercury reduce the mercuric chloride formed at 
this stage ? 


he 
N- 
he 
ns 
ee 


ANALYTICAL CHEMISTRY. 387 


trate the mercury is precipitated as subchloride by ferrous salt and 
alkali, and, after addition of acid, is dried and weighed. 

“One atom of mercury indicates two atoms of hypochlorous acid, 
or two atoms of active chlorine in chloride of lime.’”’ The reaction 
given for the last case is— . 


CaOCl, + Hg = CaCl, + HgO. 


Determinations of the active chlorine in bleaching powder made by 
this method agreed well with those made by ferrous sulphate. It is 
also shown that a solution of free hypochlorous acid gives the same 
result, whether it be or not mixed with chlorine-water, but it is not 
shown that the true quantity was indicated in either case. 


C. H. G. 


Testing for Nitric Acid, and its Colorimetric Estimation. 
By T. Boas (Chem. News, xxviii, 249, 283). 


Iris found more convenient to float the liquid to be tested on a solu- 
tion of ferrous sulphate in oil of vitriol, than to perform the operation 
in the usual way, and after the lighter liquid has been carefully floated 
on the vitriol, a very slight circular motion is required to develop the 
full colour. The solution of ferrous sulphate in sulphuric acid is best 
prepared by mixing one volume of a saturated solution of green vitriol 
with nine volumes of sulphuric acid, and pouring off the clear liquor 
from the salt which separates on cooling. The test may be used for 
the quantitative estimation of oxidised nitrogen in potable waters, and 
for this purpose the water to be examined is mixed with its own volume 
of sulphuric acid. After cooling, this solution is mixed with about 
one-fifth of its volume of the vitriolic solution of ferrous sulphate, 
and the tint thus produced is compared with that yielded by a 
standard solution of nitre similarly treated. 

The temperature produced on mixing the solutions should, when 
small proportions of nitric acid are concerned, be about 24°—27° C., 
and the vitriolic solution of ferrous sulphate must be added in such 
quantity as to produce the required temperature. ‘/ 


On the Methods Employed for Estimating Phosphoric Acid. 
By O. Apesser, W. Jani, and M. MARKER 
(Zeitschr. f. anal. Chem., xii, 3, 2389—281). 


Numerous experiments conducted by the authors at the Agricultural 
School of Halle in Prussia, are recorded in this long paper, either con- 
firming what is already known, or modifying to some extent the pro- 
cesses now in use. With regard to the correction recommended by 
Fresénius for the solubility of ammonio-magnesium phosphate in ammo- 
nium chloride and ammonia-solution—viz., 2 milligr. for every 110 c.c. 
of liquid—a correction which is, moreover, advisable only when the 
prescribed proportions of sal-ammoniac and ammonia solution have been 
used, Kubel (Zeitschr. f. anal. Chem., viii, 125) has shown that the 
weight of the pyrophosphate is invariably too high, instead of too low, 
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and Fresenius, in the latest German edition of his Quantitative Analysis, 
now takes the same view, and drops the correction formerly insisted 
upon. Kubel recommends re-dissolving the ammonio-magnesium phos- 
phate precipitate, at least once, in hydrochloric acid, and reprecipitating 
it with ammonia-solution, when no correction for wash-water need be 
made. Heintz (ibid., ix, 16) has shown that the error arising from 
the co-precipitation of magnesium hydrate, or of neutral or basic magne- 
sium sulphate, can be corrected by once more redissolving and repre- 
cipitating, and by washing in moderation only. All observers seem to 
be agreed that the use of magnesium sulphate mixture is liable to give 
too high a result, and that, at the very best, one source of error is merely 
compensated by another. 

To prevent the precipitation of basic magnesium sulphate, excess of 
sal-ammoniac is necessary, and the latter again increases the solubility 
of the precipitate in the ammoniacal solution. Kissel (Zeitschr. f. 
anal. Chem., viii, 165) and Schumann (ibid., xi, 382) agree that cor- 
rect results are obtainable by avoiding any excess of magnesium 
sulphate mixture. As this is, however, not always possible with- 
out knowing approximately the amount of phosphoric acid present 
in a solution, the authors recommend, in accordance with Fresenius, 
the employment of magnesium chloride, in place of the sulphate—in 
the proportions of 110 grams of crystallised magnesium chloride to 
140 grams of sal-ammoniac, 700 grams of concentrated solution of 
ammonia, and 1,500 of water. A solution of crystallised common 
sodic phosphate (12°545 grams per litre) was determined (1) by evapo- 
ration of portions (50 c.c.) and conversion into sodium pyrophosphate; 
(2) by precipitation with magnesium chloride mixture (10 c.c.), and 
lastly with magnesium sulphate. The phosphoric anhydride in the 
pyrophosphate varied from ‘1244 to *12485 and ‘12625. That the 
excess was due to basic magnesium sulphate was proved by the loss on 
strongly igniting the pyrophosphate over the blowpipe flame, also by 
dissolving in acid and precipitation with barium chloride. Precipitates 
‘produced by magnesium chloride mixture never lost in weight when 
ignited strongly, and ignition before the blowpipe could be dispensed 
with altogether. The authors moreover made numerous experiments 
to show that from three to four hours’ standing is sufficient to pre- 
cipitate the whole of the phosphoric acid. 

To separate phosphoric acid from the alkaline earths or heavy metuls, 
ammonium molybdate is usually employed. The precipitation of am- 
monium phospho-molybdate is completed, according to the authors’ 
experiments, in from four to six hours. The conditions most favourable 
are: (1) the solution (50 to 100 c.c.) should at no time contain more 
than from ‘1 to ‘2 gram of P,O;; (2) the ammonium molybdate solu- 
tion should be prepared by dissolving 150 grams of the salt in 1 litre 
of water, and the solution poured into 1 litre of pure nitric acid, 
but never vice versd; (3) 50 parts of molybdic acid are required 
for 1 part of P.O;, or, since commercial ammonium molybdate con- 
tains about 83 per cent. of the acid, 100 ¢.c. of the above solution 
for every 0°1 gram of P.0;; (4) a larger excess of molybdic acid does 
not detract from the accuracy of the method, but gives rise to the 
separation of some molybdic acid which afterwards dissolves with 
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difficulty in ammonia; (5) digestion for four to six hours at 50°; (6) 
the yellow precipitate should be washed with a mixture of equal parts 
of ammonium molybdate solution and water; (7) it should be dissolved 
off the filter with warm dilute ammonia (1: 3), and care should be 
taken not to use excess of ammonia; (8) the ammoniacal solution, after 
neutralizing with hydrochloric acid, is precipitated with magnesium 
chloride mixture—10 c.c. of the latter for every ‘1 gram of P,O;—since 
an excess Of soluble magnesium salt counteracts the solubility of the 
recipitate in ammonia and ammonium chloride; (9) one-third its 
yolame of concentrated ammonia is now added, so that the whole solu- 
tio may not exceed from 100 to 110 c.c. The precipitation is complete 
after three to four hours’ standing. The precipitate is washed as usual 
with dilute ammonia (3:1). No correction for bulk of filtrate is re- 
quired. Since traces of molybdic acid—volatile at a strong heat—are 
occasionally carried down with the precipitate, it is recommended to 
heat finally before the blowpipe. 

Volumetric Methods for Determining Phosphoric Acid.—Of these the 
authors examined more especially the uranium method, and the results 
which it yields with acid calcium phosphates, results which, as a rule, 
are found to be lower than those obtained by gravimetric methods. 

Fresenius, Neubauer, and Luck (Zeitschr. f. anal. Chem., x, 188) 
fond that from a warm acetic acid solution of calcium phosphate, 
especially if the solution be too concentrated, calcium phosphate may 
separate as such, and thus escape titration with uranium acetate; and 
they proposed to modify the reaction so as to add the phosphatic solu- 
tion to a measured quantity of uranium solution, as long as potassium 
ferrocyanide gives a reaction. The authors used solutions of phosphates 
in cold acetic acid, and applied heat only when nearly the whole of the 
phosphoric acid had been precipitated by the uranium acetate. It was, 
however, found that the quantity of P.O; in aqueous extracts from super- 
phosphates, when determined gravimetrically by means of magnesium 
chloride mixture, differed on an average by + ‘29 per cent. from that 
obtained by a uranium solution titrated with a solution of sodium 
phosphate. On examining the latter precipitate for lime, after sepa- 
rating the phosphoric acid by Reissig’s method, and the uranium by 
means of ammonium sulphide, 4°15 per cent. of CaO were found. 
Hence it is inferred that the titre of the uranium solution used in esti- 
mating phosphoric acid in superphosphates should be determined by 
asolution of the latter instead of by sodium phosphate. The authors 
employ for this purpose tricalcic phosphate free from neutral phosphate 
and other. admixtures, dissolved in the least excess of nitric acid, the 
strength of which solution they determine as above, by evaporation 
and ignition and weighing of the residual tricalcic phosphate. The 
addition of varying quantities of calcium salts to a standard solution 
of sodium phosphate, together with sodium acetate plus acetic acid 
solution, in amount sufficient to redissolve any precipitated calcium 
phosphate, was without the desired effect.* Why this should have been 
so, the authors are, at present, unable to explain. It was also found 
that superphosphates which contain ammonium salts, such as the so- 
_* The authors appear to have neglected to examine these precipitates likewise for 

lime.—W. V. 
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called soluble Peru guano, gave less phosphoric acid, even with ura. 
nium solutions standardized with solution of tricalcic phosphate. Tp 
avoid this error, they propose to titrate the standard solution of 
uranium acetate with superphosphates containing ammonium salts, or 
to employ, in place of sodium acetate, the corresponding ammonium 
salt. Uranium acetate gave results more favourable than the nitrate, and 
the authors recommend the use of the former generally, as their experi- 
ments have proved that direct sunlight has little or no effect, especially 
upon acid uranium solutions (40 c.c. of cone. acetic acid per litre), 
The conditions most favourable for the determination of soluble 
phosphoric acid in superphosphates, are next discussed at considerable 
length. Stress is laid upon uniformity in the method employed for 
dissolving out the phosphoric acid, and attention is called to differences 
observed as to different artificial phosphatic manures, for which we 


must refer to the original paper. 
W. V. 


Conversion of Calcium Oxalate into Carbonate, in Analysis. 
By J. R. McD. Irsy (Chem. News, xxviii, 270). 


AnaLysts are well acquainted with the difficulty experienced in con- 
verting calcium oxalate into the corresponding carbonate without loss 
of carbonic anhydride; and inasmuch as the carbonate is generally 
admitted to be the most suitable form in which to obtain the final pro- 
duct for weighing, it was thought desirable to ascertain, if possible, 
some means for regulating the temperature of ignition, so that much 
greater precision might be given to this important detail of the 
process. 

Calcium oxalate heated to the melting point of lead was found, on 
cooling, to have begun to decompose, but the extent of the change was 
small. At the melting point of zine the decomposition proceeded 
much further, but even after several hours’ heating, the reduction was 
still imperfect. It was finally ascertained that the temperature required 
was a little beyond the melting point of zinc; and the following 
arrangement was found practically successful. The crucible containing 
the oxalate to be ignited was enclosed in an iron crucible, the latter 
prepared in the lathe from a solid cylinder of cast-iron 53 mm. high 
and 60 mm. in diameter, the walls and bottom of the crucible being 
13 mm. thick. A turned disc of cast-iron, 58 mm. in diameter, and 
6°5 mm. thick, formed a cover. In the upper surface of the cover two 
hemispherical cavities, each 10 mm. in diameter, were drilled at oppo- 
site sides, the centre of each 15 mm. distant from the edge. In these 
cavities fragments of metallic zinc were placed, and the whole arrange- 
ment was heated by a moderately-sized Bunsen gas flame. 

When the pieces of zinc in the cavities of the iron cover had fully 
melted, which required about 80 minutes, the decomposition of the 
oxalate was complete, and the calcium carbonate left in the crucible 
was quite free from caustic lime. 

The test analyses show that, by operating in the above manner, very 
satisfactory results can be obtained. LW 
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Estimation of Sulphurin Pig Iron. By Cuar.es H. PIiEsse 
(Chem. News, xxxiii, 248). 


Tus process differs in no way from that generally adopted by analysts, 
when the sulphur is estimated by oxidation. The weighed turnings are 
dissolved in aqua regia; the solution evaporated nearly to dryness, and 
the sulphuric acid subsequently precipitated by barium chloride. From 
the weight of barium sulphate obtained, the percentage of sulphur is 
calculated. J. W. 


Analyses of Teas. By A. S. WILson 
(Chem. News, xxviii, 307). 

Tue first seven samples were from shipments of last season’s teas. The 
microscopic examination showed them to be genuine, although the 
leaves presented very different appearances, those of the Pekoe being 
small and thin, whilst those of the Assam were large and thick. No. 10 
was ordinary black tea, as retailed, and consisted probably of Moning, 
with a small admixture of Assam and Pekoe. No. 8 was an Assam 
green tea of very fine quality, and quite free from facing. No. 9 was 
China green tea, “ faced,” but otherwise of fine quality. The facing 
consisted of steatite, or some other magnesian silicate, and turmeric, 
with an exceedingly minute quantity of Prussian blue. 


Ash. 


Soluble Soluble Insoluble 


Per cent. i , Siliceous 
in HCl. Matters. 


ee 


6. Foochow Pekoe 

7, Assam Souchong 

8. Green Assam 

9. Fine green tea, faced.... 
10. Black tea, mixed 
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Test-Paper for Urea. By M. Muscutus 
(Compt. rend., Ixxviii, 132). 


Tue rapid transformation of urea into ammonia carbonate is known 
to be due to a particular ferment generated in the urine during putre- 
faction. This ferment settles to the bottom of the vessel, and con- 
sists of small spherical globules, which appear to increase by budding. 
On filtering the liquid, the globules remain attached to the paper, and 
if they be washed and then dried at 35°—40°, their activity will 
revive when they are brought into contact with water. Paper so pre- 
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pared is a very sensitive reagent for urea. If it be dipped in a very dilute 
solution of that body, the liquid will become charged with ammonia 
carbonate in about ten or fifteen minutes. The readiest mode of using 
this paper consists in first colouring it with turmeric, then drying as 
before, and keeping it in a dry bottle. If a piece be then dipped in a 
solution containing urea to the thousandth or one ten-thousandth part, 
it will soon become of a dark brown colour, whereas a piece of ordinary 
turmeric paper will remain bright yellow in the same solution. 

In testing for urea in any liquid, it must first be neutralised, and if 
alkaline carbonates be present, sufficient acid must be added to decom. 
pose them. Neutral alkaline salts appear rather to facilitate the action 
of the ferment than to retard it. Phenol, even to supersaturation, has 
no action upon it. 

A quantitative estimation of urea may be made by placing the solu. 
tion in a flask, and adding a little tincture of litmus and _ paper well 
impregnated with ferment. Dilute sulphuric acid is then added to 
produce a red tint, and the solution is then left for five or six hours at 
25°—30°. The ammonia formed is estimated by titration with a 
standard acid solution. 

Albuminoid matters are not altered by the ferment—at least they 
produce no alkaline reaction in the short space of time required to 
transform urea into ammonia carbonate. Uric acid is not changed by 
it, and probably the same may be said of other bodies of analogous con- 
stitution, such as xanthine, sarcine, &c. 

The detection and estimation of very small quantities of urea in well- 
waters suspected of being contaminated by infiltrations from water. 
closets, &c., may be easily performed with this paper. J. B. 


Estimation of Nitrogen in Albuminoids, By M. Mircker 
and O. ABESSER (Pfliiger’s Archiv. fiir Physiologie, viii, 195—212). 


Sreecen and Nowak (see this Journal, 1873, 1063) found that albumi- 
noids by combustion with soda-lime always yielded less nitrogen in the 
form of ammonia than was obtained in the gaseous form by Dumas’ 
method, the deficiency amounting to from 10 to 20 per cent. of the 
nitrogen present. The authors have performed numerous experiments 
on this point, but arrive at different results. First, test-combustions 
were made with asparagin and ammonium sulphate, by combustion 
with soda-lime and collection of the ammonia in standard acid, and by 
combustion with copper oxide. The first process yielded 99°5 per cent. 
of the nitrogen, whilst the results of the second were always too high, 
from the retention of traces of air by the copper oxide, the error 
amounting to about 14 per cent. of the nitrogen contained in the 
quantities used. Corrections were made in the subsequent analyses 
for these errors. A series of combustions by the two methods were 
then made with gluten, horse muscle, and blood-albumin. In these 
Dumas’ method gave an average of ‘22, ‘23, and ‘33 per cent. more 
nitrogen than Varrentrap and Will’s method, the respective differences 
in Seegen and Nowak’s experiments being 15, 2°1, and 3°46 per cent. In 
about one-half of the combustions with soda-lime the numbers obtained 
agreed very nearly with those obtained by combustion with copper oxide, 
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showing that the difference was not due to a part of the nitrogen in 
the alouminoid being in a state of combination from which it was not 
converted to ammonia by the soda-lime, but rather to a variation in 
the conditions of the experiment. The maximum difference obtained 
between the two methods was ‘6 per cent. Thinking it possible that 
the loss of nitrogen might be due to the formation of aniline or allied 
bodies which would not restore the colour to reddened litmus in the 
subsequent titration, the authors in another series of experiments pre- 
cipitated the ammonia with platinum chloride, and estimated the nitro- 
gen from the reduced platinum. This gave better results with 
gluten and leucine, but not with the other albuminoids tried. 

Experiments with the addition of sugar and by combustion in a 
stream of hydrogen did not improve the results. 

Estimation of the nitrogen in lupine, clover, and meadow hay, and in 
urine gave very concordant results by the three processes, viz., that of 
Dumas, and that of Varrentrap and Will with titration and with pla- 
tinum. The conclusions drawn are, that whilst Dumas’ method gives 
more certain and exact results, yet, with care, combustion with soda- 
lime will yield very approximate numbers in the estimation of nitrogen 
inalbuminoids. The substance to be burnt should be very finely divided 
and intimately mixed with the soda-lime, the combustion-tube being 
not more than 30—35 centimeters long, and the combustion not lasting 
more than an hour. Low results are often due to heating the tube to 
too high a temperature and for too long a time. . 

+; 


Examination of Blood Stains. (Chem. News, xxviii, 291.) 


Ixa report on this subject by MM. Mialhe, Mayet, Lefort, and Cornil, 
it is pointed out that among the fluids which are destructive of blood- 
corpuscles are water, particularly when hot, acetic, gallic, sulphuric, 
and hydrochloric acids, potash and soda even in weak solutions, ether, 
chloroform, and many other reagents. On the other hand, alcohol, 
chromic and picric acids, and potassium dichromate preserve the cor- 
puscles, though they alter their form. The preservative liquids are 
those whose composition approaches nearest to that of serum, such as 
the iodised serum of Schultze, an excellent preparation, made with 
amniotic fluid, to which are added a few drops of the tincture of 
iodine, so as to give it the colour of white wine; or, better, a liquid 
composed thus :—white of egg, 30 grams; distilled water, 270 grams; 
sodium chloride, 40 grams; or even a liquid containing 0°5 per cent. of 
sodium chloride, or 5 or 6 per cent. of sodium sulphate. If the stains 
be wetted and softened by these liquids and then examined, white and 
red corpuscles and fibroid particles will be observed. 

In more difficult cases, when the microscope can give but vague in- 
formation, owing to the alterations which time has effected in the 
hematin, examination by the spectroscope and chemical analysis are 
hecessary to arrive at precise results. If into an analysing tube nearly 
filed with water a few drops of blood be introduced till the liquid has 
the colour of peach-blossom, the luminous rays of the spectrum passing 
through this fluid present two bands of absorption between the lines 
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D and E of Fraunhofer, in the yellow and the green. In a case of 
doubt the hemoglobin of the blood could be reduced by adding a 
reducing body to the latter. Destroyed hemoglobin has a different 
spectrum from oxygenated hemoglobin—a single absorption-band as 
large as the two former bands united, and a little to the left of Fraun. 
hofer’s line D. 

In blood in a state of decomposition, or which has been treated by 
acids or alkalis, hemoglobin is changed into a new substance: hema- 
tin is formed, which gives characteristic crystals when combined with 
hydrochloric acid. To obtain these crystals a small fragment of dried 
blood is dissolved in a drop of water on a glass slide, and a minute 
portion of sea-salt is added. It is then covered with a thin slide, 
pure acetic acid is made to pass between the two slides, and it is 
heated over a spirit-lamp to the boiling point. Acetic acid is again 
added, and it is heated afresh ; and this treatment is repeated until 
the crystals are obtained. They are rhomboidal, of a dirty brown 
colour, quite characteristic, and require a magnifying power of three or 
four hundred diameters. With the smallest quantity of blood these 
two reactions can always be obtained—the spectrum examination and 
the crystals of hematin hydrochloride; and they are so certain that 
the existence of one alone may be regarded as decisive of the presence 
of blood. 

A third process, though not so exact as the preceding, ought not to be 
neglected. If toa very small quantity of blood dissolved in a little water 
there be added a few drops of tincture of guaiacum and of hydrogen 
dioxide, a persistent blue colour is produced; but: this very sensitive 
reaction can be obtained with other organic matters, nasal mucus, 
saliva, &c. A tincture of guaiacum is prepared with alcohol of 83° 
and guaiacum resin ; a mixture of ether and hydrogen dioxide is also 
made, and kept, under water in the dark. This latter preparation is 
less liable to change than pure oxygenated water. The object stained 
with blood, if it be white, is put into a little cup, then moistened 
with water to dissolve out the blood-stain, and washed in distilled 
water. This water is then submitted to the action of the above re- 
agents. If the fabric stained be coloured, and the stain little or not at 
all visible, it must be moistened and then pressed between two or three 
sheets of white blotting paper and tried first with the guaiacum. If 
the stain be of blood, a reddish or brown spot will form on the paper. 
One of the sheets should be treated with ammonia, and the stain will 
become crimson or green. A second sheet treated with tincture of 
guaiacum or ozonized ether will give a blue colour, more or less intense 
according to the quantity of the blood. ss 


Technical Chemistry. 


Antiseptic Properties of Calcium Iodate. Ry E. Sonstapt 
(Chem. News, xxviii, 297). 


Fresh urine treated with a very minute quantity of the solid iodate 
remains for weeks without any offensive odour. Putrid urine mixed 
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with one-fourth its volume of a +4 per cent. solution of the salt in 
water loses nearly the whole of its characteristic smell. The albumin 
from two fresh eggs treated with 0°05 gram of the iodate in a bottle, 
not always closed, keeps sweet for six months. It then becomes of a 
dirty yellow colour, gives a whitish deposit, and develops a disagreeable 
odour. This latter is not, however, so offensive as that given off, after 
two weeks, by albumin not treated with the iodate. Fresh herrings 
immersed in the above-named dilute solution of the iodate, or even 
sparingly sprinkled with the salt, keep good for four days. The 

culiar rancid flavour of salt herrings may be entirely removed by 
first soaking in water to remove the salt, and then immersing in the 
jodate water. Meat is also preserved, for four days longer than usual 
in summer, by contact with the dry iodate. Even tainted meat, 
whether cooked or raw, is sweetened by this means. Putrid rain-water 
nixed with one-fourth its volume of the dilute iodate-water becomes 
agreeable in taste after 24 hours. Unfiltered rain-water in which 
soaso0 Of the iodate is dissolved remains unchanged for a year. Eggs 
immersed in the one-tenth per cent. solution of iodate keep fresh for at 
leasta month. Fresh butter covered with the solution will keep for 
three weeks, and rancid butter is improved by the same treatment. 
None of the above articles of food, after being treated as described, give 
any indication to the taste of the presence of the iodate. Taken in 
large doses, such as one gram, the iodate acts like an ordinary dose of 
quinine and increases the appetite, as also do smaller doses. It is 
expected that the iodate will be found useful in cases of infectious 
disease. The author, after exposure to foul odours, detected in himself 
the premonitory symptoms of a typhoid attack. These entirely disap- 
peared on his taking 0°1 gram of the iodate ‘I'he salt is very useful in 
toothache arising from caries. The sodium, potassium, and magnesium 
iodates are not such powerful antiseptics as the calcium salt. 


B. J. G. 


Contamination of a Well by the Waste from a Gas-work. 
By F. Fiscuer (J. pr. Chem. [2], viii, 123—126). 


In stating the results of a water analysis, it is preferable, for the sake 
of comparison, to put down the metals and the acid radicals separately, 
eg., K, Ca, Mg, &e., CO3, SO, NOs, Cl. 
Ps good potable water should in general satisfy the following con- 
itions :— 
(1.) It should be clear, and without taste and smell. 
(2.) The temperature should vary at different periods of the year 
only within narrow limits (6°—12°). 
(3.) It should contain very little organic matter and no organisms, 
such as bacteria, no eggs of entozoa, &c. 
(4.) It ought to be free from ammonia and nitrous acid, and contain 
no large quantity of sulphates, nitrates, and chlorides. 
(5.) It should not be too hard, and should not contain much 
magnesia salts. 
A litre of water of the above kind would contain at most— 
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Organic matter: 40 mgrms. (7.c., not more than 0°25 equivalent jy 
mgrms. = 2 mgrms. oxygen = 8 mgrms. KMnQ, (for oxidation). 

Chlorine: 1 equivalent in mgrms. (= 35°5 mgrms. Cl). 

Nitric acid: 0°6 equivalent in mgrms. (= 27 mgrms. N,O, = 3] 5 
mgrms. HNO). 

Sulphuric acid: 2 equivalents in mgrms. (= 80 mgrms. SO, = 9 
mgrms. SQ, or 98 mgrms. HSO,). 

Magnesium: 2 equivalents in mgrms. (= 24 mgrms. Mg or 4) 
mgrms. MgO). 
is — 4 equivalents in mgrms. (= 80 mgrms. Ca = 42 mgrms, 

aQ). 

Degree of hardness 168 (German scale). 

The following is the result of the analysis of the well examined by 


the author :— 
Should be 


Mgrs. at most. 

4198°4) per litre. 0°25 equiv. 
440°2) ,, 1 
9916) 


=~ 


Organic matter 

Chlorine (Cl) 

Sulphuric acid (SO;) 24°79 
Nitric acid (N,0;) .. 0°04 
Nitrous acid..... nos 0 
Ammonia (NH;).... 
Calcium (CaO) 

Magnesium (MgQ).. 

Total hardness 

Variable hardness. ... 

No bacteria, etc. 


Hew it 


81-6) 
906'1) 
136-2) 


Large quantities of sulphocyanates were present (400 mgrms. of 


potassium sulphocyanate in a litre). 


The contamination was traced to a gas-work 300 metres distant. 
G. T. A. 


Purification of Coal-gas by means of the Bog-iron Ore of 
Budin. By Morirz Voutmar (Dingl. polyt. J., ecx, 191—195). 


Tuts ore is found some miles south of Teplitz, in Bohemia, and has for 
some years been sold by the peasants as ochre. It contains on the 
average 70—80 per cent. of ferric hydrate. After being treated with 
4—1 per cent. of lime, best in the form of milk of lime, it may be 
used with great advantage for the purification of coal-gas. The ordi- 
nary purifying agent, consisting of 100 parts of iron sulphate ignited 
with 25 parts of caustic lime, costs about 3s. 3d. per cwt. This iron 
ore can be supplied at Raudnitz at 1s. per cwt., and being twice as rich 
in iron oxide, may be predicted to have twice as much purifying capacity. 
After being saturated with sulphur it may be dried and ground toa 
fine powder, which admits of the following uses :—Mixed with an equa: 
weight of iron filings it forms a cement with water or crude glyceri, 
which hardens after 24 hours, and may be used for joining wood, iron, 
or stone. If fused with half its weight of sulphur it may also be 
used as a cement. This compound dissolves in boiling paraffin oil, 
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and the solution may be used in the same manner as pitch or asphalt 
for covering roofs, &c.; it is not more inflammable than the ordinary 
material. The author proposes to name this substance Sidrothion (from 


aidnpos, iron, and Oevov, sulphur). “xn 


Can the Combustion of Coal be promoted by addition of 
Water? (Dingl. polyt. J., cex, 233). 

Tue conclusions arrived at in this paper, based on the supposition that 
the following equation represents the reaction betweeu water and coal, 
C + 2H,0 = CO, + 4H (the hydrogen being also burnt), may be given 
as follows :— 

1st. There is no increase of heat. 

2nd. A loss of heat always follows addition of water. 

3rd. Both the amount of heat and the temperature of the fire are 
considerably diminished. 

It is thus of no advantage to use water for the purpose of caking 
coal, for a large amount of heat must be lost. 

W. R. 


Extraction of Saccharine Juice from Beet-root. 
By Prof. Herren (Dingl. polyt. J., ecix, 56—70). 


TuE chief object of this paper is to point out the advantage of the 
“ diffusion-process ” over the older processes of extraction by pressing, 
maceration, and centrifugalising. 

In the diffusion-process, the beets, cut up into thin slices, are placed 
in iron cylindrical vessels (diffusers) connected together and worked 
somewhat after the fashion of the black-ash vats of the alkali manufac- 
turer. Water at 50° C., is poured into the vats, and allowed to stand 
on the beet for some time to steep thoroughly. By a more recent im- 
provement, the succeeding washings are made with cold water, instead 
of warm, as was formerly practised. 

The advantages derived by the employment of this “ diffusion-pro- 
cess” are stated to be :— 

(1.) The obtaining of a very pure syrup. (2.) A better and more 
nutritious cattle food from the residue. (3.) A more complete extrac- 
tion of the sugar than by any other process. (4.) Considerable 
economy in machinery, and hence in coal. (5.) No press-cloths 
required. (6.) Economy of labour, almost to the extent of fifty per 
cent. (7.) A more concentrated juice is obtained. 

A tolerably complete account of the mode of conducting the process, 
with a description of the arrangement of the apparatus, &c., is given 


in the paper. 
W. S. 


Soap and Washing. By Atserr FRICKE 
(Dingl. polyt. J., ccix, 46—56). 
CHEVREUL finds that neutral salts of fat-acids and alkalis decom- 
pose in presence of much water (1,500 to 5,000 parts) into insoluble 
VOL. XXVII, 2 
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acid salts and free alkali, which remains dissolved, with a trace of fat 
acid. The separated alkali should consist of about half of that con. 
tained in the compound. Chevreul found the above to hold good in 
the case of palmitic acid as well as in that of oleic and stearic acids, 
The appearance of the well-known turbidity in wash-water in which 
soap has been used, indicates this separation of the insoluble acid salt, 
and thus, in cases where large excesses of cold or luke-warm water 
are used, a considerable proportion of the soap cannot produce much 
effect. 

The soap-liquid consists therefore, on the one hand of the separated 
acid salts of the fat-acids, as inactive matter, because quite insoluble; 
and on the other, of free alkali, the only soluble and active constituent 
in the washing. 

Regarded in a purely scientific light, it might appear that the pro. 
cess of washing with soap entails great and unavoidable waste of that 
material, but practically the soap has quite another action upon the 
skin than that of caustic alkaline lye. The latter leaves behind it a 
very unpleasant sense of tension and dryness of the skin, which pro- 
perly boiled soap never does. 

In order to separate the insoluble from the soluble products of the 
action of excess of water on soap, a specially arranged apparatus was 
contrived, ordinary filtration failing to separate a substance so finely 
divided. 

A glass cylinder has placed within it an inverted flask without 

bottom, and with a tube fitted into the neck and reaching nearly to 
the bottom of the cylinder. Inside the upper part of the flask is fitted 
a ring covered with muslin, upon which the shavings of soap are 
placed. The cylinder is filled with distilled water. The soap is thus 
gradually exhausted, a dense substratum of fluid being formed below 
the filter, which sinks down the tube, descending to the lower part of 
the cylinder, whilst from the upper portion a fresh current flows upon 
the soap. The circulation thns slowly maintained gradually exhausts 
the soap, the motion being so gentle that very little of the finely 
divided insoluble portion is carried down by the descending current. 
The water in the cylinder is frequently changed, so as to maintain the 
requisite large excess thereof. This gradual exhaustion required seven 
days. 
At length, when no more solvent action is exerted, a residue is left 
on the muslin of fibrous texture and pearly lustre. This pressed 
between blotting-paper lost greatly in volume. It was found to be quite 
insoluble in cold and boiling water, and but little soluble even in boil- 
ing absolute alcohol. The soluble portion of the soap is, on the other 
hand, soluble in water and alcohol at all temperatures. The insoluble 
pearly residue dissolves readily in a hot solution of the soluble portion 
of the soap. 

The solution of the soluble constituents before mentioned was eva- 
porated down on the water-bath to dryness, whereby a homogeneous 
mass of dark greyish colour was obtained. 

Analysis yielded the following numbers : 
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Insoluble portion. Soluble portion. 
Fat-acids.... 86°78 53°28 
ceeeceee 824 >100°03 8°31 »100°00 
5°01 ; 38°41 


After deducting water these give— 
Fat-acids .... 91°36 ty } 100-00 


The original soap, a very dry specimen, contained— 
Fat-acids.... 84°48 


On testing the melting points of the fat-acids derived from the 
two products, the soluble and insoluble, it was found that they differed 
considerably. 

Insoluble. Soluble. 
53°. 29°. 

It would thus appear that the alkaline oleate has almost, if not 
entirely dissolved out, leaving the salts of solid fat-acid in the 
residue. 

A combustion of each of the above-mentioned portions gave the 
following results :— 


I. Insoluble. II. Soluble. 

Carbon...... 74°52 

Hydrogen.... Se eeese 1135} 10000 
13°93 


The author considers that analysis I indicates palmitic acid with suffi- 
cient approximation, and that the excess of oxygen in II, taken in con- 
junction with the proportion of carbon to hydrogen, is characteristic of 
oleic acid, that acid in the free state having a considerable tendency 
to absorb oxygen. 

W. S. 


Testing Dyes for Adulteration. 
(Dingl. polyt. J., cxx, 215—217). 


Tuts notice is abstracted from a book by Professor W. Stein: “ Die 
Priiffung der Zeugfaben und Farbmaterialien.” Red dyes must 
neither colour soap and water, nor lime-water, nor must they them- 
selves become yellow or brown after boiling. This test shows the 
presence or absence of Brazil-wood, archil, safflower, sandal wood, 
and the aniline colours. Yellow dyes must stand being boiled with 
alcohol, water, and lime-water. The most stable yellow is madder- 
yellow; the least stable are anatto and turmeric: fustic is rather 
better. Blue dyes must not colour alcohol reddish, nor must they 
decompose on boiling with hydrochloric acid. The best purple colours 
are composed of indigo and cochineal, or purpurin. The former test 
applies also to them. Orange dyes must colour neither water nor 
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alcohol on boiling; green, neither alcohol nor hydrochloric acid, 
Brown dyes must not lose their colour on standing with alcohol, or on 
boiling with water. If black colours have a basis of indigo, they turn 
greenish or blue on boiling with sodium carbonate ; if the dye be pure 
gall-nuts, it turns brown. If the material changes to red on boilin 

with hydrochloric acid, the colouring-matter is logwood without a 
basis of indigo, and is not durable. If it changes to blue, indigo is 


present. 
W. R. 


On Pollard’s New System of Muffles for Burning in Colours 
on Porcelain, Fayence, Glass, &c. Report by Satvérar (Dingl. 
polyt. J., cex, 66). 


On the Utilisation of the Refuse of Towns. By F. Fiscuzr 
(ibid., 120). 


Preservation of Meat for Army Use. By V. Broxner (ibid, 
150). 


Use of Blast-furnace Slags for the Preparation of Building 
Materials for Special Purposes. By P. Tunner (ibid., 270). 


On the Origin and Exploitation of Caoutchoue (‘bid., 310). 


Apparatus for Sifting Colours for Calico-printing under 
Pressure (ibid., 446). 


Limousin’s Apparatus for the Evolution of Oxygen for 
Medical Purposes (ibid., 464). 


On Lead-poisoning. By Cuampitton (Compt. rend., Ixxvii, 
1273). 


Miscellanea (Dingl. polyt. J., ccx, 153—160).—Very Refractory 
German Dinas Stone.—Gay-Lussac’s Apparatus for the Manufacture 
of Sulphuric Acid.—Improvement in the Safety-lamp.—Dyeing of 
Wool with Aniline-black.—Bleaching of Wool.—Artificial Catechu.— 
Ammoniacal Soap.—Safety-starch for rendering Fabrics Incombustible. / 
—Examination of Water.—Detection of Picric Acid in Beer.—Japan 
Varnish.—Destruction of Fungi in Buildings. 
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BROM ALIZARIN. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XVII.—On the Action of Bromine on Alizarin. 
By W. H. Perkiy, F.R.S. 


AtrnoucH alizarin has been known for a long time, the uncertainty 
respecting its formula, and more particularly the difficulty of preparing 
it from madder or garancin, has prevented it from being much examined 
in the laboratory; but as it can now be obtained in abundance, I 
thought it would be of interest to study some of its substitution 
derivatives. 

In a previous communication I gave a short description of a deriva- 
tive obtained by treating diaceto-alizarin with nitric acid (Journ. Chem. 
Soc., xxvi, 428), aud I hope shortly to bring a more detailed account 
of this substance before the Society. In the present communication, 
however, I shall confine myself to an account of my experiments on 
the bromination of alizarin. 

On heating pure dry alizarin with a solution of bromine in carbon 
disulphide, little or no change appears to occur until a high tempera- 
ture has been reached : hydrobromic acid and a brominated alizarin are 
then formed. To prepare this substitution-product of alizarin in the 
pure state, I have generally heated the mixture in sealed tubes to a 
temperature of about 180°—190° for four or five hours, using the 
alizarin and bromine in the proportion of about 3 parts of the former 
to 2} parts of the latter. When the reaction is completed, the tubes 
are carefully opened, and as soon as the excess of the hydrobromic acid 
has escaped, the product is transferred to a shallow dish, and the carbon 
disulphide and any remaining bromine allowed to evaporate. The 
orange-coloured powcer thus obtained is then purified by two or three 
crystallisations from glacial acetic acid. In this manner the bromi- 
nated alizarin is obtained as orange or brownish orange-coloured 
needles, often arranged in small tufts. It gave on analysis the follow- 
ing numbers. ‘The specimens used were dried at 120° :— 


I. *3150 of substance gave 
6075 of CO, and 
0645 of H,0. 
‘1900 of substance gave 
‘3653 of CO, and 
0415 of HO. 
VOL. XXVII. 
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III. 3130 of substance gave 
‘6050 of CO, and 
‘0670 of H,0. 


| IV. 1975 of substance gave 
# ‘1180 of AgBr. 
These numbers prove that this substance is a monobromalizarin, 
C,H; BrQy. 
as the following comparisons will show :— 


Theory. Experiment. 
I. II. 
Cue... 168 52°66 52°60 52°42 
7 2°19 2°27 2°36 
re 80 25°08 — — 
me a0a0 64 20°07 — — 


319  100°00 


When heated slowly, bromalizarin at first melts to a brown liquid, 
which solidifies to a crystalline mass on cooling; but if further heated 
it gives off orange-coloured vapours, which when condensed form a 
sublimate of feathery groups of needles of a bright orange-red colour, 


consisting apparently of unchanged bromalizarin. 

Bromalizarin dissolves with difficulty in alcohol, but more readily in 
glacial acetic acid. It dissolves in a solution of potassium hydrate 
with a blue colour, and in ammonia, and also in sodium carbonate, with 
a purple colour. The coloured solutions produced by these reagents 
are exactly of the same tint as those given by alizarin. The solution 
in potassium hydrate also gives the same bands when viewed with the 
spectroscope. 

Heated to 100° with ammonia in a sealed tube, bromalizarin is 
quickly converted into an indigo-blue coloured nitrogenous product. 


Diacetobromalizarin. 


When bromalizarin is heated in a sealed tube with a considerable 
excess of acetic anhydride to a temperature of 140°—150°, it soon 
dissolves to a yellow liquid, and after continuing the heat for an hour 
or two, and then allowing the product to cool, it quickly becomes a 
mass of yellow crystals. These crystals were collected and recrys- 
tallised from glacial acetic acid, and then analysed; but in this state 
they always gave numbers a little lower than required by the formula 
of a diacetobromalizarin, probably in consequence of a small quantity 
of glacial acetic acid being retained by the product, as an unsatisfac- 
tory preparation when recrystallised from benzol immediately gave 


? 
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good numbers. In the subjoined analyses, No. I was a specimen 
crystallised from glacial acid, and No. II from benzol :— 


I. -302 of substance gave 
‘588 of CO, and 
‘078 of HO. 


. '329 of substance gave 
646 of CO, and 
‘078 of H,0. 


These numbers agree with those required by the formula— 


C,,H,, BrO, = C,,H;Br(C.H;0).0s. 
The following is a comparison of the theoretical and experimental 


numbers :— 
Theory. Experiment. 
I. II. 
53°10 53°53 
2°87 2°90 


Diacetobromalizarin crystallises in rosettes of needles of a pale prim- 
rose-yellow colour. 1t is moderately soluble in benzol and in glacial 
acetic acid, but only slightly soluble in alcohol or ether. It is rapidly 
decomposed by cold alcoholic potassium hydrate, with formation of 
bromalizarin. With alcoholic ammonia it turns red, and on boiling 


becomes purple. 


Bromalizarin and Nitric Acid. 


Nitric acid acts rapidly on bromalizarin, the mixture of the two 
bodies on being heated giving off an abundance of red fumes and bro- 
mine vapour, and yielding a solution containing both oxalic and 
phthalic acids. 

To obtain the phthalic acid pure, the product of this reaction was 
evaporated to dryness on the water-bath until nearly free from nitric 
acid, and then distilled. Phthalic acid and anhydride came over, a 
certain amount of secondary products being carbonised in the retort. 
The distillate was then dissolved in alkali, precipitated by hydrochloric 
acid, and recrystallised. It gaveon analysis the following numbers :— 

‘351 of substance gave 
‘746 of CO, and 
‘125 of H,0. 
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These numbers represent 57°94 of carbon and 3°66 of hydrogen. 
Theory requires 57°83 of carbon and 3°61 of hydrogen. 

~ The amount of phthalic acid obtained from bromalizarin is consider. 
able. Its melting point was compared with that of a sample prepared 
from naphthalene, and was found to be correct. 

As bromalizarin when oxidized yields phthalic acid, it would appear 
that the bromine exists in the carbon group which contains the two 
hydroxyls ; otherwise it should yield a bromophthalic acid. If alizarin 
be viewed as a derivative of a double ketone, thus— 


CO 
CHK, CoHie(HO). 


bromalizarin would be written— 


CoO 
CHK CoHBr(HO)s 


Up to the present time I have not succeeded in replacing more than 
one atom of hydrogen in alizarin by bromine. 

As a dyeing agent, bromalizarin retains all the properties of com- 
bining with mordants possessed by alizarin, and the colours produced 
by it appear to be equally fast. The shade of colour produced is, how- 
ever, not the same, as will be seen from the patterns attached to this 
paper, the reds being less purple and the purples less blue than those 
produced with alizarin. 


XVIII.—Note on the Action of Trichloracetyl Chloride upon Urea. 
By RapuaEt MELpora and Donato Tommast. 


THE action of trichloracety] chloride upon urea is by no means ener- 
getic, as the two substances have to be boiled together for some time 
before the whole of the urea is acted upon. 

15 grams of urea were added to about 60 grms. of the chloride con- 
tained in a long-necked flask, and the mixture was boiled gently. The 
urea at first melts, and floats about as an oily layer on the surface of 
the chloride, but after-about 20 minutes ebullition, the mixture begins 
to solidify. The semi-solid contents of the flask were heated, till the 
excess of trichloracety] chloride and the hydrochloric acid produced 
during the reaction had been expelled, and the white mass thus obtained 
was dissolved in hot alcohol, and the solution allowed to crystallise. 
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Two crystallisations were afterwards necessary to render the substance 
sufficiently pure for analysis. The numbers obtained proved that the 
body was trichloracetyl urea, formed, therefore, in accordance with the 


equation— 


NH, = NH(C,C1,0) 
00 {Ni + ¢CI,0.Cl = CO { Ni. 2CLO) 4 HOI. 


The following are the results of the analysis :— 


I. 2216 grm. dried at 106°, and burnt with lead chromate, gave 

1428 grm. CO,. 

II. 3210 grm. dried at 120°, and burnt with lead chromate, gave 
‘2060 grm. CO,, and ‘0453 grm. H,0. 

III. 0825 grm. dried at 100°, gave by Dumas’ method, ‘0109 
grm. N. 

IV. :1204 grm. dried at 100°, and burnt with pure lime, gave 

AgCl. 


Theory. Found. 
36°0 17°52 17°53 (mean) 
3°0 1°46 1:57 
28-0 13°62 13°21 
32°0 15°58 16°12 
106°5 51°82 51°57 


205°5 100°00 100°00 


Trichloracetyl-urea crystallises from alcohol in tufts of silky, white 
needles. The crystals are tough, and highly susceptible of electrical 
excitation. The substance is very slightly soluble in cold water, and 
somewhat readily soluble in warm water, from which it crystallises out 
oncooling. If the aqueous solution is boiled, the substance is com- 
pletely decomposed, giving rise to an acid, which was converted into 
a barium salt by treatment with excess of barium carbonate and filtra- 
tion. The clear solution on evaporation in vacuo, yielded a thick 
syrup, in which crystals gradually appeared. These erystals under 
the microscope were seen to be square prisms. We propose to prepare 
the acid in a somewhat larger quantity, in order to identify it by ana- 
lysis. 

When heated to 150°, trichloracetyl-urea melts and partly sublimes, 
a portion becoming at the same time decomposed, and giving off an 
odour like that of acetic acid. Trichloracetyl urea is decomposed on 
boiling with caustic soda-solution, also on digestion with alcoholic 
ammonia in a sealed tube at 100°. Heated with moist silver oxide, it 
gives rise to the formation of silver chloride, and of a silver salt soluble 
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in cold water. The solution of this silver salt, on evaporation at a 
steam heat, blackened and decomposed, silver chloride being found 
among the products of decomposition. A somewhat analogous reaction 
appears to take place when trichloracetyl-urea is heated with plumbic 
hydrate. Phosphorus trichloride does not appear to act upon the 
substance in the cold. It is decomposed on heating with strong nitric 
acid, some gas being given off with effervescence. Trichloracetyl-urea 
dissolves in hot aniline. Its aqueous solution is precipitated by mer- 
curic nitrate. 


XIX.—Researches on the Action of the Copper-Zine Couple on Organic 
Bodies. Part V. On the Bromides of the Olefines. 


By J. H. Guavstone, Ph.D., F.R.S., and ALrrep Tribe, 
K.CS. 


PaRALLEL with the series of haloid combinations of such radicals as 
ethyl, propyl, and amyl, is the series of haloid combinations of the 
olefines. Thinking it would be interesting to examine the action of 
our copper-zinc couple on them, we had specimens of the bromides of 
ethylene, propylene, and amylene prepared under our own inspection, 
and carefully purified. The following are the results obtained :— 


Ethylene Bromide. 


The couple has no apparent action on ethylene bromide, unless the 
temperature be raised to somewhere about 115°; but even at the boil- 
ing point 129°5°, the decomposition takes place very slowly. In one 
experiment, 5 c.c. were boiled with a dry couple for two hours, during 
which time gas was evolved in a diminishing ratio; 110 c.c. were col- 
lected. On submitting the contents of the flask to distillation, unde- 
composed ethylene bromide passed over, without a trace of zinc- 
compound. From the residue in the flask, water washed out an amount 
of zinc bromide, which indicated that 1:18 grams of the organic 
bromide had suffered decomposition. The gas burnt with a very bright 
flame, and was almost wholly soluble in fuming sulphuric acid. 

This suggested the simple reaction :— 


C.H,Br, + Zn = ZnBr, + C.H,. 


In presence of water, however, the ethylene bromide is decomposed 
readily at the ordinary temperature. 5 c.c. (11 grams) poured on a 
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couple wet with water at 15°, gave 150 c.c. of gas in the first 27 minutes, 
120 c.c. in the next 5 minutes, and, though the flask was cooled by 
immersion in cold water, 380 c.c. in the following 15 minutes. Then 
the formation of gas diminished, and, after the lapse of an hour more, 
it ceased, the total amount collected being 1200 c.c. Water added to 
the product in the flask gave a very slight precipitate of zinc oxide, and 
adetermination of the atomic ratio of the bromine to the zinc gave 
1:03. The result was therefore simply bromide of zinc, for the 
minute excess of the metallic element may be fairly attributed to the 
solution, by the strong bromide, of a little oxide of zinc produced by 
the decomposition of water during the experiment. 

The gas burnt with a luminous flame ; it dissolved slightly in alcohol; 
it combined with bromine to form an oily body; and fuming sulphuric 
acid absorbed 98°3 per cent. of its volume. This indicates that olefiant 
gas is the sole gaseous product of the reaction, and that therefore the 
olefine is not hydrogenised, as is the case when the wet couple acts on 
bromide of ethyl. The amount of olefiant gas theoretically obtainable 
from 11 grams of the bromide is 1311 c.c., which agrees sufficiently 
well with the amount actually obtained. 

Zinc alone in presence of water is capable of effecting this reaction 
at the ordinary temperature, but very slowly. 

In presence of alcohol, the action with the couple was very violent. 
d¢.c. of the bromide were mixed with 10 c.c. of absolute alcohol, and 
poured into a flask with the couple at 11°, evolution of gas com- 
menced in one minute, and though the flask was at once immersed in 
cold water, 600 c.c. of gas were collected in the ensuing three minutes, 
and then the cork was blown out, and the contents of the flask pro- 
jected into the room. We then had recourse to zine alone. The 
same proportions of the two liquids poured on crumpled zinc-foil 
gave no action for nearly half an hour; but then it began, and in six 
minutes 140 ¢.c. of gas were evolved, and though the flask was kept 
cool, 1009 ¢.c. were collected within 24 minutes. The products were 
as before. The ratio of bromine to zinc in solution was 1: 0°51, and 
the gas was soluble to 98°1 per cent. of its volume in sulphuric acid. 

If the action of the couple is of the same nature whether water or 
alcohcl be absent or present, why do these bodies facilitate the action 
soenormously? The answer may be sought in their removing the 
first product of the reaction from the surface of the zinc; for bromide 
of zine is practically insoluble in the ethylene bromide, and may there- 
fore be expected at once to form a crust, which will protect the metal 
from exerting any further action on the organic liquid. If this be the 
true state of the case, some other solvent, such as ether, which is not 
likely to suffer any decomposition itself, will also facilitate the reaction. 
5 ¢.c. of the bromide, mixed with 10 c.c. of pure ether at 9°, gave no 
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action in 50 minutes; there was no action also at 20°; but at 40° the 
action was very rapid, giving 1073 c.c. of olefiant gas in 10 minutes, 
The action of zine-foil on the bromide mixed with ether was very slow, 
even at 60°C. 

That ether does facilitate the action is confirmatory of the view 
given above, but its small effect, as compared with that of alcohol, 
seems to show that the nature of the solvent also exerts some kind of 
physical, if not chemical influence on the reaction. 


Propylene Brome. 


Two isomeric bromides of propylene have been described, the one 
boiling at 141°—143°, the other at 113°—116°. As we recently 
described a simple method of preparing propylene from iodide of allyl 
(p. 211 of this volume), it was of interest to us to determine which of 
these bromides our gas would yield. A quantity was therefore prepared 
and combined with bromine, and the oily product was washed with 
alkaline water, and dried by means of chloride of calcium. The 
greater part boiled at 142°—143°, and was therefore the normal propy- 
lene bromide. 

When this bromide was boiled with a dry couple, very little decom- 
position took place, less than in the case of the ethylene compound. 

Water, however, facilitated the action as before. About 2°5 cc. 
(4°6 grams) of the bromide were subjected to a couple wet with water 
at 12°. Evolution of gas commenced at once, and continued for 24 
hours, when 459 c.c. were collected. This gas burnt with a smoky 
flame, dissolved readily in alcohol, combined with bromine to form an 
oily body, and 98°9 per cent. of its volume dissolved in fuming sul- 
phuric acid. It was therefore simply propylene, and the amount was 
nearly that which might have been obtained theoretically from 4°6 grams 
of the bromide, viz., 510 c.c. 

The reaction was evidently 


C.H,Br. + Zn = ZnBr, + C;H,. 


Zinc-foil wetted had scarcely any action at the ordinary tempera- 
ture. 

As zinc alone is the preferable agent for decomposing the ethylene 
compound when mixed with alcohol, we tried it also in this case. 
46 grams with 5 c.c. of absolute alcohol were added to 44 grams of 
pure granulated zinc at 15°. It was 17 minutes before visible action 
ensued; then it became rapid, although the flask was kept cool, and 421 
c.c. of propylene gas were collected. 

The effect of ether was also tried. 4°6 grams of the bromide mixed 
with 5 c.c. of pure ether, exposed to the couple at 40°, did not decom- 
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ose till after the lapse of 20 minutes; the action then proceeded some- 
what rapidly, yielding 455 c.c. of propylene. Zinc-foil alone, in 
presence of ether, produced no decomposition when the flask containing 
it was immersed in water at 60°, 

It is evident, therefore, that a perfect analogy exists between the 
modes of action of the couple on the two bromides, only the more 
complex molecule requires the greater force to effect its separation. 
This is in perfect unison with what we learned while studying the 
ethyl and propyl iodides. 


Amylene Bromide. 


It was found impossible to obtain amylene bromide free from hydro- 
bromic acid by distillation ; a specimen was therefore well washed with 
water, and dried by means of fused chloride of calcium. 

It appeared useless to try the effect of a dry couple, especially as 
this bromide cannot be heated strongly without decomposition. In an 
experiment with the couple wet with water, there was no action in two 
hours at 15°; but at 60° action quickly commenced; a highly volatile 
liquid and bromide of zinc being produced. In presence of alcohol, 
zinc alone slowly effected the same decomposition at the ordinary tem- 
perature. The volatile liquid produced in the reaction distilled entirely 
at a temperature below 40°, and had the characteristics of amylene. 
The reaction was doubtless the same as in the lower members of the 
series, Viz. :— 


C;H, Br. + Zn = ZnBr, + C5. 


Conclusions.—It results from this inquiry that the compounds of the 
halogens with the dyad positive radicals, C,,H2,, do not enter into com- 
bination with zinc in the same way as the halogen-compounds of the 


monad radicals, C,H, 41. 
In the one case we have the formation of a new compound, 


C,H.,,:RZn; in the other case a splitting up of the body into its 
original constituents, C,H», and Rz, which combines with zinc. In the 
case of the monad radicals, further reactions are easily obtained from 
this new compound, thus by heat :— 
2(O,HayiiRZn) = ZnR, + © Cunt } Ze, Zn 
n+ 


or by water or alcohol :— 


C, Hon wikZn + H,O = ZnHOR + C,Hon4s. 


and this reaction equally takes place if the water or alcohol is present 
at the time when the zinc-compound is formed. 
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In the case of the dyad radicals, however, the union of the zinc with 
the halogen splits up the original body— 
C,,H.,,R» + Zn => ZnRe + C,,H:,, 


and there is no opportunity for the formation of a zinc-olefine, or of the 
hydride of an olefine. 


XX.—-Researches on the Action of the Copper-Zine Couple on Organic 
Bodies.—Part VI. On Ethyl Bromide. 


By J. H. Guapvstone, Ph.D., F.R.S., and ALrrep TriBe, F.CS, 


AN examination of the action of our couple on ethyl bromide appeared 
desirable for two very different reasons. In the first place we should 
learn whether the behaviour of the bromide was analogous to that of 
the iodide, and might be able to prepare bromine analogues of zinc 
ethiodide and of the zinc iodo-ethylate which we described in Part I 
of these researches (Journ. Chem. Soc., 1873, pp. 445—4.52). In the 
second place, as the bromide is much cheaper than the iodide of ethyl, 
and contains more of the organic radical, we hoped it might afford a 
method of preparing zinc-ethyl at a smaller cost. 

According to Pierre, the boiling point of ethyl bromide is 407° 
when the barometer stands at 757 mm., and the specific gravity is 
1:4733 at 0°. Our experience has been somewhat different. We 
examined three specimens. 

Specimen I, made by Hopkin and Williams by the action of phos- 
phorus bromide, after rectification and drying, boiled at 38°—39", bar. 
760 mm. Its specific gravity was 1°385 at 15°. 

Specimen IT, made by Hopkin and Williams by acting on pure 
alcohol with strong hydrobromic acid, boiled at 38°5°—39°5°. _ Its 
specific gravity was 1°47 at 15°. 

Specimen III, made by ourselves by acting on alcohol with phos- 
phorus and bromine, boiled also at 38°5°—39-5°. 


Action of the Dry Couple on the Bromide. 


The action between the copper-zinc couple and the bromide appears 
to depend on small differences of condition, the nature of which we 
have not been able satisfactorily to determine. 

In one experiment 5 c.c. (about 7°3 grams) of the specimen prepared 
by means of bromide of phosphorus, were boiled with a dry couple in 
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the usual way, and in 14 hours the return flow had ceased, and the 
action appeared complete. In the flask, mixed of course with the 
copper and remaining zinc, was a white crystalline body, which effer- 
yesced on addition of alcohol, and was violently decomposed by water 
with formation of zinc bromide and oxide. This crystalline body 
yields zinc-ethyl when heated. It dissolves readily in ether, but the 
ether separates orly imperfectly from it by evaporation in vacuo over 
sulphuric acid, leaving a viscid mass. In a portion of this the atomic 
ratio of bromine and zinc was determined, and found to be 1 : 0°988. 
There can be no doubt, therefore, that the crystalline body produced 
was zinc ethylobromide, ORS an, the analogue of Frankland’s 


ethiodide. 
In Part I we showed that the iodine-compound could be prepared 


by gently heating zinc-ethyl and zinc iodide together. We found that 
this bromine-compound could also be formed in a similar way. It 
melts at 62°, and crystallises on cooling in white pearly scales. 

In another experiment 5 c.c. of the same specimen of bromide were 
heated with a couple in a water-bath at 55°. In 36 hours the return 
flow ceased. The flask was g2ntly heated over a gas-flame, and the 
zinc-ethyl produced was distilled over in a current of carbonic acid gas 
into water. The zinc oxide obtained amounted to 0°606 gram, which, 
however, is equivalent only to 1°63 gram of ethyl bromide. This small 
yield led us to determine the amount of bromine which had combined 
with zinc during the experiment, and we found it to indicate the de- 
composition of 4°4 grams of the ethyl compound. It is evident, 
therefore, that the bulk of the product is lost through the conversion 
of the ethylic element into permanent gases. 

In an experiment similar to the last in every respect, as far as we 
know, no action whatever took place in 36 hours. 

In two other experiments, performed simultaneously and in a perfectly 
similar manner, the return flow ceased in about 40 hours. Ethylo- 
bromide of zinc was produced in each case, but in different quantity ; 
for on decomposing the one with water and the other with alcohol, 
400 c.c. of ethyl hydride were evolved in one case, and 750 c.c. in the 
other. This shows that in the first about one-fourth of the possible 
oe of ethylobromide had been produced, in the second nearly a 
aalf, 

Another pair of experiments was made with specimens IT and III of 
the ethyl bromide. No action in 36 hours in either case. 

These contradictory results led us to inquire whether the action had 
been started by the presence of some moisture or a trace of alcohol. 
Two simultaneous experiments were therefore made with two portions 
of 5 ¢.c. each of specimen II, the one portion being saturated with 
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water, the other mixed with 0°5 gram of absolute alcohol. In 2 
hours there was no action in the first, while in the second the return 
flow had greatly diminished. On opening the flask, fumes were pro- 
duced, and on heating it over a lamp, zinc-ethyl mixed with some ethy] 
bromide distilled. The zinc-ethyl gave 0°058 gram of zinc oxide, 
equivalent to ‘013 gram of the original bromide, but the amount of 
bromine in combination with zinc in the flask showed that 3°4 gram of 
the original substance had been acted upon. The alcohol present was 
sufficient to destroy the ethylobromide produced from 1°18 gram, and if 
it really started the action, it is evident that the action was continned 
afterwards without its intervention. 


Action of the Couple upon Ethyl Bromide mixed with a small quantity of 
Ethyl Iodide. 


Our earliest experiments on ethyl bromide were made with a speci- 
men that boiled at 40°—42°,—the boiling point given in the books 
being 40°7°,—but which we afterwards found to contain 3°1 per cent. 
of ethyl iodide. The reaction always took place with this specimen, 


and with comparative rapidity. We can scarcely be wrong in sup- 
posing that the ethiodide was first formed, which facilitated the forma- 


tion of the ethylobromide. In three experiments the following 
quantities of zinc-ethyl were obtained :— 


C,H;Br used. 


Duration of first 
heating. 


ZnO obtained. 


Equivalent to 
CyH) Zn. 


7 °4 grams. 
” 
” 


11 __sihours. 
10.5 - 
10 ‘a 


1°39 gram. 
1°33, 
1°48, 


As the amount of zinc-ethy] theoretically obtainable from 7:4 grams 
of the bromide is 4°17 grams, it is evident that the loss amounts to 
two-thirds of the whole. In order to see where this occurs, the third 
experiment was carried out with great care. The ethylobromide was 
heated in a paraffin bath at 240°, and the gas evolved in each opera- 
tion was collected. This gas burnt with a very bright flame and 
formed an oily body with bromine. Fuming sulphuric acid absorbed 
48 per cent. of its volume, leaving a gas which also burnt luminously. 

We concluded, as in the case of the ethyl iodide, that this gas con- 
sisted of ethylene and ethyl hydride in equal volumes. 

The 7°4 gram of ethyl bromide may be thus accounted for :— 
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Vapour carried over with the gas 
during the first heating........ = 1:08 grams. 
100 c.c. of gas during first heating = 048 ,, 
515 ¢.c. of gas during the heating 
of the ethylobromide ......... = 2°50 ,, 
1:48 gram of zinc ethyl .......... : 
Gas dissolved in water, and other 


eoererereeeeeeeereee ee eee ee ee 


It is evident that in this experiment the ethy!obromide split up by 
heat according to the two following equations in about equal propor- 


tions :— 


opel Zn = ZnBr, + Zn + CH, + OoHy. 


C.H = | 
2 han «= tain + cH} Zn. 


Br 


It is probable that the greater destruction of the bromine-zinc com- 
pound by heat than in the case of the analogous iodine-zinc compound 
is caused by the higher temperature at which the reaction takes place. | 

As a method of preparing zinc-ethyl, it is evident that bromide 
mixed with a little iodide may be employed, but it can be economi- 
cally employed only in those cases where the zinc’ salt produced is 
thrown away. For manufacturing purposes it would be less advan- 
tageous than the process we formerly described. 


Action of the Couple on Ethyl Bromide and Water or Alcohol. 


The action in presence of water or alcohol, at the ordinary tempera- 
ture is very slow. 

5 c.c. of the bromide were added to a copper-zinc couple wet with 
water at 11°. Evolution of gas soon commenced, but in 24 hours only 
100 c.c. had collected. The gas had the properties of ethyl hydride ; 
and the flask contained bromide and oxide of zinc. 

5 cc. of the bromide were added to a couple wet with absolute 
alcohol at 11°C. Evolution of gas did not commence for three hours, 
and then it proceeded at the rate of about 5 c.c. per hour. 

5 ¢.c. (7°3 grams) of the bromide were mixed with 10 c.c. of abso- 
lute alcohol, and added to twice the usual quantity of couple. The 
flask was heated by immersion in water at 55° for six hours, and at 
75° for two hours more, when evolution of gas ceased: 955 c.c. had 
been collected, and it had the properties of hydride of ethyl. The 
product in the flask was semi-fluid; and the addition of water to it 
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produced bromide of zinc with a copious precipitate of zinc oxide, 
The amount of bromine in combination with zinc showed that 5:(7 
grams of the ethyl-compound had been decomposed, which would be 
equivalent to 1041 c.c. of gas. 

In order to study this new product more fully, another portion was 
prepared in the same way and separated from the metals in the flask 
by solution in alcohol and filtration. This alcoholic extract was 
colourless. A portion was used for determination of the atomic ratio 
between the zinc and bromine, which was found to be— 


1: 1:025. 


Another portion was heated at 100° in a distilling flask, but this tem. 
perature was found insufficient to drive off all the alcohol, though it 
was becoming yellowish and viscid. It was then kept at 200° for an 
hour, which did free it from the alcohol, but at the same time turned 
it brownish yellow. It was semi-solid at 200°, and quite solid at the 
ordinary temperature. A determination of the bromine in a portion 
of this indicated 45°55 per cent., which is somewhat higher than pure 


wes od Zn would give, viz., 42°1 per cent. On heating another por. 


tion gently over a flame, it blackened, with separation of metallic zinc, 
and gave off a little combustible gas, and the odour of ether. 

From the close analogy of these properties to those of the iodo- 
ethylate of zinc, which is produced in a precisely similar way from the 
iodide of ethyl, there can be no reasonable doubt that this body is the 
brom-ethylate of zinc, "a Zn. 


The action of water is easily understood— 


ant Zn + H,O = ZnBr, + ZnO + 2C,H,0. 


If it is really ether that is produced from it by the action of heat, 
that may arise simply from the reaction of two molecules :— 


ane Zn = ZnBr. + ZnO + C,H,0. 


Conclusion. 


These results are perfectly analogous to those we obtained when 
studying the action of the couple on the iodide of ethyl. They are 
moreover in perfect accordance with the ordinary belief that a bromide 
is a more stable compound than an iodide. 

The view we are disposed to take of the reactions is as follows :— 
The bromide of ethyl attacking the metal gives rise in all cases to the 
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ethylobromide of zinc, = , Zn. When this is heated by itself, two 


molecules react on one another or redistribute their elements with pro- 
duction of zinc bromide and zinc-ethyl, or the ethyl molecules may 
also redistribute their elements, with formation of the gases C,H, and 
(,H,;. When, however, water is present at the moment of formation 
of the ethylobromide of zinc, or is added afterwards, it suffers the 


simple decomposition :— 


Ore} zn + H,O = "ar Zn + C.H,;* 


while alcohol under similar circumstances effects a similar change— 


Opel Zn + mnt O0o= ~") Zn + C.H,. 

This explanation is applicable to all the analogous reactions formerly 
described where the copper-zine couple attacks the iodides of ethyl, 
methyl, amyl or propyl; and we believe it to be the true explanation, 
since it disposes of the difficulty why alcohol should give up its hydro- 
gen to the organic radical, though it is not itself capable of being 
decomposed by the couple. 


XXI.—The Agglomeration of Finely Divided Metals by Hydrogen. 
By ALFRED TRIBE. 


Copper—During the discussion of a paper (Chem. Soc. J., 1873, p. 
452) by Dr. Gladstone and myself, “ On the Nature of the Black 
Deposit in the Copper-zinc Couple,” Dr. Hugo Miller mentioned 
that the black substance which deposits on zinc when that metal is 
immersed in a dilute solution of copper sulphate, does not streak 
metallically when submitted to the action of a burnisher. 

Within the last few months I have prepared and examined a number 
of specimens of such deposit, and find that its burnishing power 
depends to some extent on whether it be in a wet or dry state, and 
still more on the strength of the copper solution employed in its pre- 
paration, 7.e., on the state of division of the deposit. A glance at the 
particulars of a few typical specimens will render this clear. 

* We have here assumed the formation of an oxybromide of zinc, as Frankland 
has assumed that of an oxyiodide under similar circumstances; but it has never 
oo seen, as the excess of water always forms a mixture of zinc bromide and zinc 
lydrate. 
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Specimen A.—Prepared by allowing a zinc plate to remain in a 0:47 
per cent. solution of copper sulphate until about half the salt was 
decomposed. It was black, contained 42 per cent. of zinc, and gave 
when wet with water, but a slight metallic streak, and that with cop. 
siderable difficulty. When dry, it streaked with comparative ease. 

B was deposited from a 0°35 per cent. solution of copper sulphate 
the zinc being allowed to remain therein until nearly the whole of the 
salt had decomposed. It was black, contained 40°8 per cent. of zing, 
did not give the least metallic streak when wet, and only slightly and 
with great difficulty when dry. 

C was prepared by agitating B with an excess of copper sulphate 
solution. It contained 1°6 per cent. of zinc—presumably as oxide, but 
the burnishing power had not appreciably increased by the removal of 
the metallic zine. 

It is well known that the cohesion of metallic particles is prevented 
when their surfaces are coated with oxide, and also that the state of 
division of certain metals exerts a considerable influence on their 
oxidizability. In the black deposit copper exists in an extremely 
finely divided condition, and hence it appeared to me probable that the 
difficulty of burnishing might be caused by surface oxidation of the 
metallic particles. 

With the object of removing this supposed oxide, I treated some 
black deposit with acetic acid, when immediately the granular particles 
of which it consists, aggregated or agglomerated, with an apparent 
increase of bulk, to a sponge-like mass of a greyish-black ¢olour. On 
submitting this spongy metal to the burnisher, a metallic streak was 
not only produced with the greatest ease, but it readily welded upon 
slight pressure. 

Dilute hydrochloric and sulphuric acids produced a similar aggrega- 
tion, the resulting spongy metal being, however, in both cases ofa dark 
chocolate colour. 

With the view of arriving at the cause of the above described change, 
which struck me as being very peculiar, I instituted some experiments, 
the details and results of which form the subject of the present com- 
munication. 

To understand the drift of my experiments, it is necessary to bear in 
mind that copper-black, as usually prepared by precipitation with zinc, 
is always mixed with metallic zinc, perhaps a little zinc oxide, and, as 
I imagined, a little copper oxide. It might be expected that the effect 
of dilute acids on such a mixture would be to free the copper from its 
associates, and by so doing to render its particles more coherent, but 
this did not appear sufficient to account for the spontaneous agglome- 
ration of the finely divided metal. 

In the hope therefore of throwing some light on the cause of the 
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phenomenon, I treated some black deposit with a solution of potassium 
hydrate, when immediately its particles aggregated to a black spongy 
mass, with almost the same readiness as with dilute acids. As potas- 
sium hydrate has no solvent action on copper oxide, this experiment 
shows that the phenomenon could not have been produced by its 
removal. 

To ascertain the effect of removing metallic zinc, I agitated some 
deposit with a solution of copper sulphate, which had been well boiled 


-and cooled in a closed vessel, and subsequently well washed it with 


water. The appearance of the deposit was but very slightly altered 
by the treatment with copper sulphate, but on washing with water, 
some of it was converted into yellowish oxide—in fact, it was found 
that wet copper-black free from metallic zinc oxidised very readily in 
presence of air. After this treatinent it may safely be assumed that 
the copper contains only zinc oxide in addition to the copper suboxide 
it acquired during the washing. 

Portions of the deposit thus freed from metallic zine were subjected 
to the action of dilute acetic, sulphuric, and hydrochloric acids, and 
potassium hydrate respectively, but without any appreciable agglome- 
ration of the metal, or any change in its power of burnishing or weld- 
ing. Strong hydrochloric acid, however, produced some amount of 
aggregation accompanied by solution of copper. 

In reflecting on the results obtained, it became evident that the 
agglomeration did not arise from the subtraction of any of the foreign 
bodies with which copper-black becomes mixed in its preparation, but 
from some action of the reagents employed upon the constituents of 
the deposit. The action of those reagents which produce the agglo- 
meration, being such as would, in every case, result in the formation 
of hydrogen, irresistibly led me to the conclusion that the change was 
due to the action of that’element on the finely divided metal. 

To further test this conclusion, I placed a piece of zine in contact 
with some purified copper-black covered with dilute sulphuric acid 
(3 per cent.). Hydrogen was at once evolved, and almost immediately 
the metallic particles near the zinc became agglomerated. 

The negative platinum electrode of a battery was then placed in con- 
tact with some copper-black in acidulated water, when on immersing 
the positive pole in the liquid, the metal in the vicinity of the escaping 
hydrogen again agglomerated. 

In both experiments the aggregated copper was somewhat of a 
chocolate colour, and in portions of that produced by the electrolytic 
hydrogen, it was decidedly coppery. 

Palladium.—It now appeared of interest to ascertain whether 
hydrogen would produce the agglomeration of the finely divided par- 
ticles of those metals which are already known to condense it, espe- 
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cially as I thought, if it were found to do so, additional evidence would 
be adduced of the truth of the conclusion arrived at with respect to the 
agglomeration of copper, and perhaps some light would thereby be 
thrown on the cause of the phenomenon. The readiness with which 
palladium can be obtained in a finely divided state, coupled with its 
great power of condensing hydrogen, induced me to select it for 
experiment. The metal I employed was separated from a dilute alka. 
line solution of the sulphate by heating with potassium formate, and 
after washing it was dried at 100°. It was jet-black, and in an 
extremely fine state of division. 

I placed some of this palladium in a watch-glass, and covered it 
with dilute sulphuric acid, which produced no change in its aggrega- 
tion. When, however, it was touched with zinc the agglomeration 
took place, and this without any change in colour of the metal. 

Some palladium on the negative platinum electrode of a battery 
was now placed horizontally at the bottom of a vessel containing 
acidulated water, the positive electrode being near the surface of the 
liquid. It could be seen that almost immediately the aggregation of 
the metal had taken place, and that without change of colour. 

Platinum.—This metal was also prepared in a finely divided state by 
heating a dilute solution of it with potassium formate. It was grey- 
ish-black, and agglomerated easily when acted on by hydrogen, like 
palladium, although not so readily. 

Lest it might be contended that the aggregation was due to the 
agitation of the liquid produced by escaping gas, I intimately mixed 
some sodium bicarbonate with palladium-black, and then added very 
dilute sulphuric acid to the mixture. Gas escaped much in the same 
manner as it does from copper-black when mixed with zinc in quantity 
and treated with acid, but without producing the least agglomeration. 

Some palladium was next placed on the positive platinum electrode of 
a battery immersed horizontally in acidulated water. Oxygen was 
abundantly evolved, yet not a trace of agglomeration took place. The 
current was now reversed, and the finely divided metal began at once 
to agglomerate. On again reversing the current, I was gratified to 
find that the agglomerated palladium-black de-agglomerated. 

Graham, in his researches on the “occlusion of hydrogen by 
metals,’ found that the gas could be readily extracted from palladium 
by reversing the latter in the decomposing cell of a battery, and also 
that neither palladium nor platinum absorbs oxygen. The reason, 
therefore, that oxygen does not produce the phenomenon, but actually 
reduces the agglomerated metals to their original condition, is doubt- 
less because, in the first place, it is not condensed; and secondly, that 
it combines with the condensed hydrogen on which the agglomeration 
depends. 
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Hypothesis.—That the agglomeration is due to a property perhaps 
specific to hydrogen, there can be no reasonable doubt, and the expla- 
nation which has presented itself to me is, that the minute metallic: 
particles, in virtue of a species of adhesive attraction, become sur- 
rounded by films or layers of liquid hydrogen, the coalescence or 
partial coalescence of these films producing the spontaneous inward 
movement of the finely divided metal which is characteristic of agglo- 
meration. 

The view which this hypothesis gives does not harmonise with the 
opinion expressed by Graham, and more recently by Favre, as to the 
condition of the condensed hydrogen, viz., that hydrogen occluded by 
palladium exists as an alloy; moreover, it appears irreconcilable with 
the latter chemist’s experiments with palladium-black. Still the hypo- 
thesis embraces not only the facts appertaining to the agglomeration, 
but seems in unison with Favre’s experiments on the heat evolved in 
the condensation of hydrogen by platinum-black, as well as with 
Roberts and Wright’s determinations of the specific heat of hydrogen 
occluded by palladium. Favre found that less and less heat was 
evolved in the absorption of successive portions of hydrogen by 
platinum-black, while Roberts and Wright found that the smaller 
the quantity of the hydrogen occluded by palladium the greater was 
its specific heat. 

If the agglomeration be produced by the coalescence of liquid 
hydrogen, it would follow that the density of the hydrogen atmo- 
spheres would not be homogeneous, but would decrease as the distance 
increased from the surface of the metallic particles, ¢.e., the first por- 
tions of hydrogen absorbed would be more condensed than the second, 
and consequently in the act of condensing the second portion, a smaller 
amount of heat would be evolved, and being less liquid, its specific 
heat would be smaller, as Roberts and Wright pointed out. 

The comparative ease with which the agglomerated metals weld or 
barnish is probably due to the closer approximation of the metallic 
particles, and also perhaps to liquid hydrogen being less viscous than 
water. Of course cleanliness of surface would have some influence, 
and hydrogen might be supposed to produce this were there surface 
oxidation ; but were this the sole cause of the particles of agglome- 
rated metals being more cohesive, the assumption must be made that 
even finely divided platinum superficially oxidises under ordinary 
circumstances, and also by electrolytic oxygen during the act of 
de-agelomeration. 

My friend Mr. Oakley-Coles, while experimenting on the applica- 
bility of agglomerated platinum for dental purposes, found that it 
very readily combines with mercury, forming an amalgam which 
becomes solid in a few hours. 


262 


420 HARGREAVES ON THE 


Johnson, Matthey, and Co., have generously promised to place 
at my disposal quantities of some other of the platinum metals in as 
pure a state as possible, and I hope in a future communication to give 
the results of the action of hydrogen on these, and on any other metals 
I may succeed in preparing in a sufficiently fine state of division. 


XXII.—On the Spontaneous Combustibility of Charcoul. 
By ANDREW FuLLER HARGREAVES. 


(Abstract.) 


Tue kinds of wood generally used for the manufacture of gunpowder 
charcoal are the black dogwood (Rhamnus frangula), the willow, and 
the alder. They are all well adapted for the manufacture of charcoal, 
although the dogwood is always used for the best sporting gunpowder. 
The wood is converted into charcoal by heating it in iron cylinders, 
and the combustible gases pass underneath the cylinders of an adjoin- 
ing set, and constitute the greatest part of the fuel. Great advance- 
ment has been made in economising these gases, especially in the 
cylinder house of Messrs. John Hall and Sons; and the method 
they have originated brings the use of coal down to a minimum point. 
In 1869 one ewt. of coal was required for every burning, whilst at pre- 
sent, with proper care and management, 50 burnings can be effected 
with 56 lbs. of coal. 

The amount of charcoal produced is generally about 20 per cent. of 
the wood employed, and depends to a great extent on the state of the 
wood; if the wood contains a large quantity of moisture, the amount 
of charcoal is of course much less; but the decrease is greater than the 
proportion of moisture present, for the latter, at the high temperature 
to which it is subjected, becomes decomposed, liberating oxygen gas, 
and this unites with the charcoal, forming carbonic oxide. 

In order that the charcoal should play its intended part, it should be 
able to undergo a thorough and quick combustion, leaving but a small 
percentage of ash; and its hygroscopic power should be as low as 
possible. The fulfilment of these conditions demands great attention 
to the regulation of the temperature. If the charcoal is heated too 
highly, it has small hygroscopic power, but is also slow in combustion ; 
whilst if heated at too low a temperature, it is quick in combustion, | 
but has great power of absorbing moisture. 

The following experiments show the difference in three differently 
burnt charcoals :— 
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Velocity in feet with Moisture absorbed 
Snider rifle in a hygrometric 
(charge 70 grains). box. 


No.1.—Sample of R.F.G., 
made from dogwood 
charred at a very high 
temperature 

No.2.—Sample of R.F.G., 
made from dogwood 
charred to a very low 
temperature .... 

No.38.—Sample of R.F.G., 
made from dogwood 
charred at the ordinary 
temperature .....-.... 


12 1:19 per cent. 


2°40 per cent. 


1°65 per cent. 


After the charcoal is taken from the cylinders, it is placed in iron 
coolers provided with tightly fitting lids, and allowed to stand for 24 
hours, by which time it is quite cold, and it is then shot into store 
bins. The following experiments will show the time after burning 
when it is safe to send it to the charccal mill to be ground, and after- 
wards to be mixed with the other ingredients for gunpowder. In order 
to distinguish them they were marked as follows :—A. B.C. D. E. F. 

A. consisted of charcoal ground one day after burning. 
two days 
three ,, 
four ,, 
five 


”? 


” 


They were all ground on the same day, immediately after each other, 
and placed in large iron coolers, the lids being taken off, and a centi- 
grade thermometer placed in each cooler. 


Tempe- A. 
| pe 

jratureof| 1 
| room. | day 
old. 


Immediately after grinding .. | 20:0 | 25-0 


12 hours after | 57°7 
4 hours after..........0005 : 90 ‘0 


—— 


hours after ....-....00 ‘0 jon fire. 


8 hours after ........ee00., . —_ 
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It will be seen that the charcoal one day old took fire, and that after 
two days no increase of heat took place, any more than the temperature 
of the room might occasion ; this increase during one and two days is 
owing to the fact that charcoal absorbs mechanically within its pores 
a large quantity of oxygen gas from the atmosphere, and the conden. 
sation of all gases liberates heat, and charcoal being a bad conductor, 
the heat cannot escape. 

The combustion was not attended with any flame, in fact it was 
scarcely apparent. 

The amount of oxygen absorbed by the charcoal also varies with the 
degree of carbonization; the higher the heat the more gases will it 
absorb. The absorption of the ordinary charcoal will be seen from 
the following experiment. The charcoal was taken direct from the 
cylinder, in a glass globe provided with stopcocks which were closed 
after the admission of the charcoal, to allow it to cool; oxygen gas, 
freed from carbonic anhydride and moisture hy passing it over potash 
hydrate and sulphuric acid, was then allowed to enter, and the increase 
in weight of the globe taken every six hours. 


After being subjected to oxygen 6 hours it absorbed 1°80 per cent. 
i 12 ; 195 =, 

216 ,, 

Se 


”? 


The absorption with the sticks of charcoal is not so quick as with 
ground charcoal: hence the spontaneous combustion of stick charcoal 
does not occur so often. 

Charcoal also absorbs a large quantity of moisture from the atmo- 
sphere, which will be seen from the following :— 


. Per cent. 
Charcoal after being exposed to the atmosphere 12 hours gained 2:40 
24, . 3°90 

36 510 

5°70 

6°60 

6°70 

” 6°70 

2 weeks 6°90 

1 month 6°92 

2 months 6°89 

; 6°91 

6°90 

6°93 

6°90 

6°89 
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General and Physical Chemistry. 


Variations in the Chemical Action of the Solar Spectrum, 
and an Apparatus for Measuring them. By H. Vocnr 
(Deut. Chem. Ges. Ber., vii, 88—92). 


THE author found that the action of the solar spectrum on pure silver 
bromide varied, although the circumstances under which the experi- 
ments were performed were as similar as possible. This was proved 
not to arise from any difference in the silver bromide employed, and 
could therefore only be caused by variations in the spectral colonrs 
themselves. It is well known, from the rescarches of Maclear and of 
Bunsen and Roscoe, that the intensity of the solar photochemical action 
varies with the altitude of the sun and with the height of the barometer. 
The silver bromide plates (ibid., vi, 1303) show these variations dis- 
tinctly. 

A table accompanies the communication, giving the results obtained 
on ten different days, from October 7 to December 31, 187-4. During 
the time of the experiments the sky was free from clouds. From an 
inspection of the table it would appear that the amount of moisture 
present in the atmosphere exerts a greater influence on the variation 
than the barometric pressure. As these results are obtained only at 
the red and violet ends of the spectrum, and not in the intermediate 
portion (indigo, blue, and green) the author proposes to construct an 
apparatus with a wedge-shaped slit. This would give a spectrum of 
unequal brightness; that portion formed by the point of the wedge 
would be fainter, but the spectral lines would be better defined. The 
photographic impression of the spectrum will, consequently, be extended 
in the horizontal direction in proportion to the more or less powerful 
action of the red and violet, whilst in a vertical direction the action 
will be more or less energetic, according to the intensity of each indi- 
vidual colour, thus giving a direct measure of the photochemical action 
of each colour. 


C. E. G. 


Preliminary Note on the Elements existing in the Sun. 
By J. N. Lockyer (Compt. rend., Ixxvii, 13847—1352). 


THE most decisive proof that a metal exists in the sun being afforded 
by the presence of its longest spectral lines in the solar spectrum, the 
searching for other metals would be much facilitated by our having 
complete maps of the long and short lines of the spectra of different 
metals. Although no such maps are obtainable at present, a preli- 
minary search for other metals in the sun was nevertheless undertaken 
by the author, who formerly had shown that the lines of low tempera- 
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ture spectra, or of the spectra of metallic chlorides, are exactly those 
which would appear longest in the complete spectra of the pure and 
dense vapours. 

Those elements were first looked for which presented the greatest 
chemical analogy to those already discovered in the sun. The 
distinctive character of the latter being their capability of forming 
stable compounds with oxygen, the author, searching for elements pos- 
sessing the same property, has succeeded in establishing the probability 
of the existence of strontium, cadmium, copper, cerium, and uranium 
in the sun, so that, if the presence of cerium and uranium in the sun 
should be confirmed, the solar elements would contain the iron group 
without a single exception. 

Elements forming unstable oxygen-compounds, as gold, silver, and 
mercury, were also looked for, but could not be detected. 

A negative result was also obtained oa searching for the lines 
obtained by the discharge of the Leyden jar in chlorine, or in the 
vapours of bromine or iodine. Other experiments have led the author 
to the following conclusions :— 

1. The absorption of several simple or compound gases when they are 
rarefied is limited to the most refrangible portion of the spectrum ; 
it increases towards the violet portion, and with increasing pressure 
it finally extends towards the red extremity. 

2. The general absorption and the selective absorption of the light 
of the photosphers, and consequently the temperature of the photo- 
sphere of the sun, are inuch greater than has hitherto been supposed. 

3. The lines of the compounds of a metal with iodine, bromine, and 
chlorine are generally observed in the red extremity of the spectrum. 
These spectra, like those of the non-metallic elements, differ from those 
of the metals by their channelled appearance. 

4. There is probably no compound habitually present in the absorbent 
envelope of the sun. 

5. When a metallic compound like those mentioned in 3 is decom- 
posed by the spark, the bands disappear, and the longest lines of the 
metal become visible, according to the temperature employed. 

The following conclusions are drawn from the observations of Ruther- 
ford and Secchi :— 

6. The sun may be considered as the representative of a class (9) of 
stars, intermediate between stars (2) having a spectrum of the same 
kind but more simple, and stars (1) with a more complicated and essen- 
tially different spectrum. 

7. Sirius, the representative of class («) is the most brilliant, and 
consequently the hottest (?) of the stars of the northern sky. The enor- 
mous enlargement of the hydrogen lines of this star seems to indicate 
that its chromosphere is to a great extent composed of this element. 

8. The red stars may be taken as typical of class (y). As their spectra 
consist of bands aud channelled portions, it appears probable that their 
chromospheres contain large quantities of non-metallic elements and 
compound substances ; from the absence of the hydrogen lires, and the 
feebleness of the metallic lines, we may conclude that the metallic 
vapours have entered into combination. We have every reason to sup- 
pose that the temperature of these stars is lower than that of our sun. 
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These facts taken together seem to justify the hypothesis that in the 
chromospheres of the sun and the fixed stars there are forces at work 
opposing the approach of, or causing dissociation of atoms, which, at 
the temperature of our globe, or at all our artificially attainable 
temperatures, compose our metallic and non-metallic elements and 
compound substances. 

According to this hypothesis, those so-called elementary bodies which 
are not found in the absorbing envelopes of the hottest stars, are 
being formed in the coronal atmosphere, and destroyed again as they 
descend, in consequence of their greater vapour-density, and the 
pressure of the corona being small, the absorption due to the ele. 
mentary gases or their compounds would not only be very feeble, but 
probably more or less confined to the ultra-violet invisible portion of 
the spectrum. 

In accordance with his hypothesis, the author has found certain 
coincidences of dark solar lines with lines in the absorption-spectrum, 
produced by a stratum of chlorine 6 feet deep, and in the absorption. 
spectrum of iodine, as observed at a low temperature. 

The distinction drawn between the classes a, B, and y of the fixed 
stars, may perhaps find its analogy also in the meteorites, between 
meteoric iron and the meteoric stones and the intervening varieties. 

This hypothesis might shed light upon the duration of the life of 
stars, the potential energy of the uncombined atoms being gradually 
converted into heat, which serves to prolong the life of the star. 

The author draws the attention of chemists to the plasticity of the 
molecules of the non-metallic elements, i.e., to their capability of chang- 
ing their molecular arrangement with varying temperature and pres- 
sure. He thinks that in many cases where the metals are supposed to 
have changed their atomicity, the anomaly is in reality due to the non- 
metallic element of the compound. 

He further suggests that a metal may be provisionally defined as a 
substance whose absorption spectrum is in general identical with the 
radiation spectrum, whereas a non-metallic element may be charac- 
terised by the difference between the two spectra. 

The capability of oxygen being transformed into ozone would appear 
as one of the most typical properties of the non-metallic elements. 


R. 8. 


On the Nature of the Chemical Elements. By Brrruetor. 
Observations with reference to Lockyer’s communication (Compt. 
rend., Ixxviii, 1352—1356). 


Wirn reference to Lockyer’s hypothesis (see preceding abstract) that, 
under the influence of the temperature of the fixed stars, not only 
our known compound substances, but even the so-called elements 
undergo progressive decomposition into simpler constituents, the 
author points out that between elementary and compound substances 
there are certain fundamental differences independent of a change of 
temperature. 

Considering that only the simple gases, and those compound gases 
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which are formed without condensation, possess the same specific heat, 
whilst the specific heat of other gases, being the sum of the specific 
heats of their constituents, increases with the amount of condensation, 
or with the number of atoms in the chemical molecule, it would follow 
that any gas which, although considered as an element, is, in reality, 
a compound, must have been formed from its constituents without 
condensation ; otherwise its specific heat would not agree with the law 
governing the specific heat of compound bodies. If, for instance, 
latom of oxygen were formed by the union of 16 atoms of hydrogen, 
its volume must necessarily be 16 times that of 1 atom of hydrogen. 

Similar considerations apply to the solid elementary bodies. Taking, 
for instance, sulphur, selenium, tellurium, the atomic weights of which 
are multiples of the same number (16), we find that their atomic heats 
are identical. Comparing these with a series of compound radicals, as 
ethylene, amylene, octylene, which, by their capability of combining 
with 2 atoms of hydrogen, chlorine, &c., present the most striking 
analogy to the elements of the sulphur group, we observe that their 
atomic heats, instead of being identical, increase with the number of 
atoms in the radicals. As it appears to be a general law that the 
atomic heats of polymerised radicals are multiples of each other, it 
is evident that our present knowledge of the constitution of these 
substances does not in any way justify us in assuming that any one of 
our present elements is formed by combination of some element with 
itself. 

The author adds that he by no means asserts the impossibility of the 
breaking up of our elements into simpler substances, but by the above 
considerations he thinks to have more clearly defined the nature and 
conditions of the problem, and also to have proved that the decomposi- 
tion of our elements must be accompanied by phenomena quite dif- 
ferent from those attending the decomposition of our compound 


bodies. 
R. 8. 


On the Electrical Phenomena which accompany Irritation 
of the Leaf of ‘“‘Dioncea muscipula.” By J. Burpon Sanper- 
son (Proc. Roy. Soc., xxi, 495). 


Wuex the opposite ends of a living leaf of Dionwa are placed on non- 
polarizable electrodes in metallic connection with each other, and a 
Thomson’s reflecting galvanometer of high resistance is introduced 
into the circuit thus formed, a deflection is observed which indicates 
the existence of a current from the proximal to the distal end of the 
leaf. This is called the normal leaf-current. If, instead of the leaf, 
the leaf-stalk is placed on the electrodes (the leaf remaining united to 
. It) in such a way that the extreme end of the stalk rests on one 
electrode, and a part of the stalk at a certain distance from the leaf on 
the other, a current is indicated which is opposed to that in the leaf. 
This is called the stalk-cwrrent. To demonstrate these two currents, 
it 1s not necessary to expose any cut surface to the electrodes. 

In a leaf with the petiole attached, the strength of the current is 
determined by the length of the petiole cut off with the leaf, in such a 
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way that the shorter the petiole, the greater is the deflection. [If 
instead of cutting off a portion of the petiole, it be merely all but 
divided with a very sharp knife, the cut surfaces remaining in accu. 
rate apposition, the result is exactly the same as if the severance were 
complete. 

If the leaf is placed on the galvanometer electrodes as before, and 
the petiole introduced into the circuit of a small Daniell’s battery, a 
commutator being interposed, it is found that, on directing the battery. 
current down the petiole (i.e., from the leaf), the normal deflection is 
increased: on directing the current towards the leaf, the deflection is 
diminished. 

If, the leaf being so placed on the electrodes that the normal leaf. 
current is indicated by a deflection leftwards, a fly is allowed to cree 
into it, the moment the fly reaches the interior (so as to touch the 
sensitive hairs on the upper surface of the lamina) the needle will be 
observed to swing to the right, the leaf at the same time closing on the 
fly. Each time the fly moves, the needle again swings to the right, 
always coming to rest in a position somewhat further to the left than 
before, and then slowly resuming its previous position. Similar effects 
are produced by touching the sensitive hairs of an expanded leaf with 
a camel-hair pencil, or by gently pinching a closed leaf with a pair of 
forceps having cork points. 

If the leaf-stalk is placed on the electrodes as before, with the leaf 
attached to it, the deflection of the needle due to the stalk-current is 
increased whenever the leaf is irritated in either of the ways mentioned. 
If half the lamina is cut off, and the remainder placed on the elec- 
trodes, and that part of the concave surface where the sensitive hairs 
are situated is touched with a camel-hair pencil, the needle swings to 
the right as before. 

If, the open leaf having been placed on the galvanometer, one of the 
concave surfaces is pierced with a pair of pointed platinum electrodes 
in connection with the opposite ends of the secondary coil of a Du 
Bois-Reymond’s induction apparatus, it is observed that, each time 
that the secondary circuit is closed, the needle swings to the right, at 
once resuming its former position in the same manner as after mecha- 
nical irritation. No difference in the effect is observable when the 
direction of the induced currents is reversed. The observation may 
be repeated any number of times ; but no effect is produced unless an 
interval of from ten to twenty seconds has elapsed since the preceding 
irritation. 

If the part of the concave surface of the leaf which is nearest the 
petiole is excited, whether electrically or mechanically, the swing to 
the right (negative variation) is always preceded by a momentary jerk 
to the left; if any other part of the concave surface is irritated, this 
does not take place. Whether the leaf is excited mechanically or: 
electrically, an interval of from a fourth to a third of a second inter- 
venes between the act of irritation and the negative variation. 


CS ee a a 
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Wearing-away of the Electrodes in the Production of the 
Electric Arch. By Hermann Herwic (Pogg. Ann., clxix, 
521—533). 


Tue author at first attempted to measure the loss sustained by two 
electrodes of different metals, such as copper and iron, lead and tin, 
&e., but he found that the small particles of the one metal which were 
carried over on to the other, were liable to become fused to the latter, 
and so to cause a secondary action which interfered with that which 
he wished to measure. Electrodes of easily oxidisable metals were 
then substituted; but eventually trustworthy results could only be 
obtained by measuring the loss of weight in the case of one electrode 
only, the arrangement being such that no metallic particles were 
allowed to pass on to this from the other electrode. The strength of 
the current was determined by the chemical voltameter. The electrode 
whose wearing-away was to be measured, consisted of a ball of pure 
silver, the other electrode being formed out of a large thick copper 
plate. In those cases in which the silver was made the positive elec- 
trode, the loss of weight which it suffered was greater than in those in 
which it formed the negative electrode. The longer the discharge 
was continued, the greater was the loss in the weight of the electrode. 

In none of his experiments has the author been able to trace any 
simple relation between the strength of the current and the wearing- 
away of the electrodes. 

M. M. P. M. 


The Chromic Acid Solution for Batteries. By J. Miituer 
(Dingl. Polyt. J., ccix, 29). 


THE chromate solution, prepared according to the last method recom- 
mended by Bunsen, being somewhat troublesome to manipulate, it was 
resolved to test its potency by the side of the solution as prepared by 
the older method (viz.: 12 parts by weight potassium bichromate in 
150 parts water, with addition of 25 parts of sulphuric hydrate). 

For this purpose a platinum pair battery was connected with a 
tangent-galvanometer, and the effect of the two solutions was tested 
under exactly the same conditions. It was found that with the new 
solution a deflection took place first of 35°, gradually settling to 30°, 
and afterwards rising and remaining constant at 32°; with the old solu- 
tion, a primary deflection of 30°, slowly settling to 273°. The supe- 
nority of the new solution is therefore established. 

W. S. 


Determination of the Relation between the Two Specific 
Heats by the Compression of a Limited Volume of Gas. 
By E. H. Amacat (Compt. rend., Ixxvii, 1825—1327). 


Ix order to determine the ratio of the two specific heats of gases (1) 
under constant pressure, and (2) under constant volume, the author 
has employed a method similar to that used by Clément and Désormes, 
but avoiding the error produced by the vibratory motion of the issuing 
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gaseous particles at the orifice of the flask when connection is made 
with the external air. 
When a volume of gas is compressed, we can, from Poisson’s equa- 


’ 

tion, - = ly e calculate the value of c , if we have the initial 
and final volumes and pressures. The first three quantities are easily 
determined ; the exact determinations of the final pressure immediatel 
after the reduction of volume has been effected, which has hitherto 
presented great difficulties, forms the chief point of the author’s method, 
The flask in which the gas is compressed is, immediately after com. 
pression, placed in connection with an oil manometer, in which by some 
trial experiments, the pressure is before-hand so regulated, that in the 
final experiment the column of oil remains stationary when connection 
is made with the balloon, so that no gas issues from the balloon. Thus 
the vibratory motion of the gas above referred to is entirely avoided. 

The gas is compressed by a column of mercury moved by a layer of 
oil, which is pressed forward by a piston moving in a cylinder of 
copper. 

The compression amounted generally to about 3 centimeters of 
mercury. 


Y 
The number obtained for atmospheric air was © = 1:397, which 
Cc 


gives, for the mechanical equivalent of heat, a value differing only by 
one unit from that lately obtained with Foucault’s apparatus by 
Violle. 


Experiments with carbonic acid, which however will be repeated, 


gave C= 1:299, a value which in the author’s opinion is a little too 
Cc 


high. 
R. S$. 


Expansion by Heat of Ebonite. By F. Koutrauscu 
(Pogg. Ann., exlix, 577—578). 


Tuts substance expands very much on heating. The coefficient for I’, 
which is about three times that of zinc, is (000077 between 16°7° and 
25°3°, and ‘0000842 between 25°3° and 35°4°. The linear expansion- 
coefficient for the temperature ¢ is 1:000061 + :00000076 ¢. A rod of 
this substance about 1 centimeter thick, after having been heated, con- 
tinues to expand until it reaches a point at which it remains stationary. 
The action of heat in bringing about the expansion is therefore slow 
and continuous. 


M. M. P. M. 


Heat produced by the Neutralisation of the Oxides of Lan- 
thanum, Cerium, Didymium, Yttrium, and Erbium. By 
Junius THomsen (Deut. Chem. Ges. Ber., vii, 31—33). 


Tue salts used for these experiments had the following compo- 
sition :— 
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LaSO, + 3H,0. 
CeSO, + 3H,0. 
DiSO, + 3H.0. 
YtSO, + £H,0. 


Er(C.H;0,). 4. 3H.0. 
(La = 90:2, Ce = 92, Di = 95, Yt = 60°4, Er 114). 

‘The salts were dissolved in water, and the heat produced in each 
case is given in the table below. The solutions were precipitated with 
barium hydrate, and the resulting evolution of heat determined. As 
the author has already determined the heat of neutralisation of barium 
sulphate, that of the above salts could by this means be easily found. 
Another part of the solution of the sulphates was precipitated with an 
equivalent quantity of barium chloride, so as to determine the heat of 
neutralisation of the oxides with respect to hydrochloric acid. 

In the following table the first column gives the heat of decompo- 
sition with barium hydrate, the second that of the decomposition with 
barium chloride, and the third the heat of solution of the salts :— 


Tasce I. 
| 
R. RAq,BaAq. RAq,BaCl,Aq. | Heat of solution. 
ae 9432 6672 | (LaSO4.3H,O,Aq) = + 1500 approx. 
CeSO,......] 10872 7254 | (CeSO,.3H,OAq) = + 5380 
ae 11178 7380 | (DiSO,.3H,OAq) = + 2100 
YSO,......| 11826 7614 (YtSO, 8H,OAq) = + 3560 
Er(C;H30.2) 2. 8560 — (ErC,H,04.8H.O,Aq) = + 450 


The heat of neutralisation of barium for sulphuric, hydrochloric, and 
acetic acids, as determined by the author, being (Pogg. Ann., cxliii, 
p. 529) — 

a. (BaAg,SO;Aq) == 36900. 

b. (BaAg,2HClAq) = 27780, 

c. (BaAq,2C,H,0,,Aq)= 26900. 
that of the above bases is obtained as follows :— 

If we denote the value of the first column by @, that of the second 
by 8, then the heat of neutralisation of the first four bases for sulphuric 


acid is a — a, and that of erbium hydrate for acetic acid c — «; and 
for hydrochloric acid b — a + 8. 


Taste Il.—Heat of Neutralisation of the Hydrates at 18° C. 


Atomic weight.| For H,SO,. For HCl. Difference. 
Tanthanum .... 90 -2 27470 25020 2450 
Cerium en re 92 26030 24160 1870 
Didymium .... 95 25720 23980 1740 
Yttrium ....... 60 *4 25070 23570 1500 


For acetic acid. 
Erbium........ ‘ 18340 
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Hence, with regard to heat of neutralisation, these hydrates are 
allied to the strongest bases, as is evident from the following 
values :— 

Tasie Il].—Heat of Neutralisation. 


For H.S0O,. For HCl. | Difference, 
Alkalis and Alkaline Earths ....| 31300 27600 | 3700 
Manganous Hydrate .......... 26480 22950 3530 
Ferrous aie = { <eaaacenne 24920 21390 3530 
Cadmium EM 23820 20290 3530 
Beryllium Swe 16100 13640 2460 


In another respect, however, they differ from the alkalis and alkaline 
earths, and approximate to the sesquioxides and beryllium oxide, 
namely, in the difference between the heat of neutralisation of the sul- 
phates and chlorides. 

The differences in the cerium, lanthanum, &c., group, it will also be 
noticed, decrease as the atomic weights increase. 

With regard to the evolution of heat on solution of these sulphates 
in water, they resemble cadmium sulphate and beryllium sulphate 
(with 4H,0). 

The author concludes that the thermal properties of the oxides of 
lanthanum, cerium, didymium, and yttrium entitle them to be con- 


sidered as a separate group. 
G. T. A. 


Preliminary Notice on Constant Normal Flames. 
By V. WarrHa (Deut. Chem. Ges. Ber., vii, 103—104). 


THE apparatus consists of a Natterer bottle, such as is employed for 
storing liquid carbonic anhydride. This is partly filled with ethylic 
ether, and heated to 100° in: a water-bath. On opening the screw at 
the top of the vessel, a stream of the vapour can be allowed to issue 
through a burner at a gentle pressure (8—4 millims. of water), afford- 
ing a flame which will remain constant for hours. By noting the 
time, and weighing the vessel before and after the operation, the 
amount of ether consumed can be very accurately determined. 


C. E. G. 


Apparatus for Filtering at High Temperatures. 
By A. Howarn (Ann. Chem. Pharm., elxxi, 135). 


THE apparatus consists of a tube of soft sheet lead about 1 centimeter 
in diameter, which can be wound round the funnel containing the 
filter in the form of a spiral. One end of this tube passes through a 
cork in the neck of a flask in which water (or other liquid of higher 
boiling point) is boiled: the other end dips into a receiver into which 
the condensed liquid flows. 


M. M. P. M. 


ing 
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Inorganic Chemistry. 


Preparation of Hydrogen Dioxide. By Jutius THOMSEN 
(Deut. Chem. Ges. Ber., vii, 73—74). 


Finety divided barium dioxide, or the commercial (so-called) hydrate, 
is dissolved in dilute hydrochloric acid till the acid is mostly neutra- 
lised. After filtration, any foreign oxides and silica are thrown down 
by baryta-water, the liquid is again filtered, and the hydrated barium 
dioxide precipitated by means of concentrated baryta-water. The 
hydrated dioxide obtained in this way may be kept in a moist state 
in closed vessels for a long time without decomposition. 

For the preparation of hydrogen dioxide, the moist hydrated 
barium dioxide is added, with stirring, to diluted sulphuric acid. If 
the commercial hydrated peroxide is used, it should first be dissolved 
in hydrochloric acid, and reprecipitated. i 

G. T. A. 


Formation of Hydrogen Dioxide during the slow Oxidation of 
Essential Oils. By RapenowirscuH (Deut. Chem. Ges. Ber., vi, 
1208). 


Tae author mixed essence of turpentine with water, and exposed this 
mixture to sunlight, with occasional agitation. After about three days 


he found that the water gave the reactions of hydrogen dioxide. 
W. A. T. 


The Specific Gravities and Volumes of Solutions of Iodic and 
Periodic Acid. By Jutius THomsen (Deut. Chem. Ges. Ber., 
vii, 71—73). 


THE specific gravity of solutions of iodic acid have been examined by 
Kammerer (Pogg. Ann., cxxxviii, 402), but there is some mistake in 
the published numbers. 

The following table gives the author’s results :— 


Taste I.—Specific Gravity and Volume of Solution of Iodic Acid 


at 17° C. 

N : Increase 

sao - ze, — a ow ‘on ealeen atthe 

’ gravity. weight. volume. i, 

10;H + 10H,0.... 1 ‘6609 356 214°34 34°34 

-— + ae we seus 1 °3660 536 392 °37 32°37 

»n + 40, ....[ 1°1945 896 750 09 30 ‘09 

»n + 8,, .... 1-1004 1616 1468 °5 28 °5 

» + 160 ,, ....] 1°0512 3056 2907 *2 27 °2 

® OOD 5 ss 1°0258 5936 5786 ‘8 26 °8 


VOL. XXVIT. Qu 


434 ABSTRACTS OF CHEMICAL PAPERS. 


The last column shows the increase in the volume of water when a 
molecule of iodic acid is dissolved in it. As the numbers decrease 
with the increase of water, it follows that contraction takes place when 
solutions of iodic acid are diluted with water. 

Expressing the composition of the iodic acid solution. by the formula 
10;H + aH,0, the volume of the solution is expressed by the 
formula— 

a 
V,=18.a+ 391 aq ig’ 1%) 
and if the formula holds good for all values of a, then hydrate of 
iodic acid in the liquid state will have the volume 39°1. Dividing the 
molecular weight, 176, by this number, we find the specific gravity of 
hydrate of iodic acid in the liquid state to be 4°50. Ditte found it to 
be 4'869 for the crystallised salt at 0° (Ann. Chim. Phys., iv, 21, 22). 
a 


a+ 18 
unlimited dilution, it will become 13:1, or very nearly 4 of the volume 
of the hydrate of iodic acid. 


The contraction being expressed by when a = o, that is, on 


Taste II.—Specific Gravity and Volume of Solution of Per-iodie Acid 
at 17° C. 


Increase 
in volume of the 
water. 


Number of molecules} Specific Molecular | Molecular 
of water. gravity. weight. volume. 


10,H; + 20H20....| 1°4008 588 419-77 59°77 

40 ,, «...| 1°2165 948 779 °30 59°30 
ee ae 1068 1499 ‘9 59-99 
cnet 1 3108 2940 °2 60 °2 
» veee| 10288 5988 5820-0 60-0 


” 


The last column shows that the volume of water increases by a con- 
stant number for each molecule of dissolved acid, and, therefore, that 
no contraction takes place on solution. 

The volume of the solution of the composition 10,H; + aH,0 is 
therefore— 

V, = 18a + 59°6, 

, . » 18a + 22°8 

d th ifi ty is———_—__—.. 
and the specific gravity 1s 7 + 596 

The formule give the specific gravities of the solutions of the two 
acids at 17° C. accurately to four decimal places. 

G. T. A. 


Basicity and Constitution of Iodic Acid. 
By Jutius THomseEn (Deut. Chem. Ges. Ber., vii, 112—115). 


AttHoucH chlorine, bromine, and iodine closely resemble each other 
both in the free state and also in their hydrogen and metal compounds, 
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and equally so in combination with organic bodies, yet in their relation 
to oxygen, iodine differs greatly from the other two. _ 

The composition of the most important oxygen-acid of the three 
bodies may be expressed by the empirical formula RO;H, but the 
chemical and physical properties of iodic acid are so different from 
those of chloric and bromic acids that its molecular constitution 
cannot be the same. 

1.) Chloricand bromic acids are monobasic, as is shown by the easy 
solubility of their salts, the non-existence of acid salts, and the impos- 
sibility of producing the anhydride directly from the hydrate. odie 
acid, on the contrary, forms salts the greater part of which dissolve 
with difficulty. It gives with the alkalis chiefly acid salts, and the 
anhydride can be easily obtained by heat from the hydrate. In all 
these properties it resembles the polybasic acids. 

(2.) Iodic acid forms rhombic crystals, and is in fact isomorphous 
with the bibasic succinic and itaconic acids, the constants of the 
three being, according to Rammelsberg’s crystallography— 


Itaconic acid.... 0°581:1: 1:255 Baup. 
0590: 1: 1/281 Schabus. 

Todic acid...... 0°589: 1: 1:190 

Succinic acid... 0°574: 1:43 1197 


There is only one case of isomorphism between the iodates on the 
one hand, and the chlorates and bromates on the other, viz., in the 
case of the barium salt. But as the barium implies the presence of 
two atoms of the halogens, we may either assign to.iodic acid in this 
case the usual molecular formula, or double it. 

(3.) The relations of affinity, so far as they are exhibited in the heat 
produced in the formation of the acids of chlorine, bromine, and 
iodine, show that the last-named element differs from the two former 
in the constitution of its oxygen acid. 

The following table shows that in the formation of the hydrogen 
acids, the heat decreases as the atomic numbers increase, but in the 
case of the oxygen-acids, while the same rule holds good for chlorine 
and bromine, iodine shows a remarkable departure from it. 


(R,H,Aq). (R,O,H,Aq). 

39320 heat-units 23940 heat-units 
12420, 
55710, 


\ Rammelsberg. 


This difference becomes still more striking if the numbers of one of 
the acid groups are subtracted from those of the other, so as to give 
the heat of oxidation of the hydrogen salts into the oxygen salts— 


(RHAq,0;). 

— 15380 heat-units 
— 15960 - 

+ 42540 ~ 


(4.) If, in accordance with what has been above stated, we look 
2H 2 
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upon iodic acid as bibasic, and double its usual molecular formula, then 
we obtain one which agrees in a remarkable manner with the formula 
of periodic acid— 


= H;.10,82 


i.@., periodic acid is formed by the substitution of three hydrogen 
atoms for one iodine atom in iodic acid. This substitution offers no 
difficulty, since we find iodine to be trivalent in other cases. This 
view explains the peculiar relation of periodic acid towards bases, and 
its normal salts will have a formula corresponding with that of the 
sodium salt H;,1O,Na,. It also accounts for Rammelsberg’s heni- 
periodates, and the large number of so-called basic periodates, and 
agrees, moreover, with what has been stated by the author on the heat 
of neutralisation, since the replacement of the two hydrogen atoms by 
sodium gives the normal neutralisation heat of acids (Berichte, vi, s.2, 
and Pogg. Ann., cxl, s. 90—114; Chem. Soc. J. [2}, xi, 595). 

In conclusion, the author refers to his investigations on the specific 
weight and volume of solutions of iodic and periodic acids. When 
periodic acid is dissolved in water, the volume of the water increases 
by 60 c.c. for every molecule of acid dissolved, 7.e., for every 228 
grams. If, on the contrary, iodic acid is dissolved in water, the 
increase in volume of the water is greater for concentrated than for 
dilute solutions. For every 176 grams of iodic acid (= 1 mol. 10,H) 
there is a variation of from 34 to 27 ¢.c. if the quantity of water rises 
by tens up to 320 molecules. The mean value, however, is just half 
of that of periodic acid, and the two solutions— 


H;10,H, + 80H.O 
IIO,H, + 80H,0, 


have exactly the same volumes, viz., 1499°9 and 1500°2, so that with 
this quantity of water a molecule of periodic acid and a double molecule 
of iodic acid take wp exactly the same volume. When more concentrated, 
the volume of the periodic acid solution is somewhat smaller, whet 
more dilute somewhat larger, than the corresponding solution of iodie 
acid. 

Accordingly we must look upon iodic acid as bibasic, and express 
its molecular formula as [,0,Ho. 


G. T. A. 


The Sulphur-compounds of Selenium. By H. von Gericutey 
(Deut. Chem. Ges. Ber., vii, 26—30). 


AccorpinG to Berzelius, sulphur and selenium combine in all propor 
tions ; but of the compounds formed, two in particular have a definite 
chemical composition, viz., selenious sulphide, SeS, and selenic sulphide, 
SeS;. Of these the former may be produced by passing sulphuretted 
hydrogen into a solution of selenious acid. Rathke examined the pre- 
cipitates formed by sulphuretted hydrogen with selenious acid, and by 
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sleniuretted hydrogen with sulphurous acid, and found them to con- 
sist of mixtures of Se,S, SeS, and S, the compound Se8, being in excess 
in the first case. 

The line which divides a chemical compound from a mechanical 
mixture cannot be sharply defined, since it depends upon the affinities 
of the component atoms of the body, and this again depends upon 
temperature. While sulphur can bring its four affinities to bear upon 
chlorine at a very low temperature only, selenium can do the same at a 
much higher temperature; and since the intensity of the affinities of a 
sulphur-atom differ so greatly from those of an atom of selenium, it 
follows that the compound Se8, may be stable while one of the composi- 
tio SSe, is not so. 

The constitution of gaseous sulphurous anhydride at ordinary tempera- 


tures may be represented as S¢ | , that of selenious anhydride as Se Cr 
O O 


If these two bodies had the same constitution, it would be difficult to 

explain how it is that sulphuric anhydride can be formed with relative 

ease, While the anhydride of selenic acid has not yet been obtained. The 
S$ 

compound SX may exist at the ordinary temperature just as the cor- 


responding oxygen-compound does, because the four affinities of the 
selenium and the two of sulphur at the ordinary temperature can come 
into play, while at the same temperature the body SSe, will be only a 
mixture. 

The following is a short account of the author’s experiments with 
regard to the above theory. When sulphuretted hydrogen is passed 
into a solution of selenious acid, a precipitate is formed which has at 
first alemon-yellow colour, graduaily changing to orange, and becoming 
fiery-red on heating. 

The lemon-yellow precipitate was quickly filtered off, and was found 
on analysis to answer to the composition represented by the formula 
SeS,, viz. :— 

Calculated. Found. 


i. ‘ 
Selenium ...... , 55°55 55°61 
Sulphur p — — 


The analysis of the entire precipitate gave 55°21 per cent. Se, instead 
of 55°48 per cent. 

When selenious acid, mixed with a large quantity of nitric acid, is 
decomposed by sulphuretted hydrogen, sulphur separates in addition 
to SeS., so that varying results are obtained on analysis. 

If sulphuretted hydrogen is passed into a solution of selenious 
acid saturated with potassium hydrate, no precipitation takes place, 
but the liquid gradually becomes reddish-brown, and after a time all 
the selenium separates out as such. The selenious acid is perfectly 
decomposed by the sulphuretted hydrogen, with formation of selenium 
sulphide ; this is in turn decomposed by the free alkali present, potas- 
sium polysulphide being formed, while the selenium separates. 
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If the quantity of sulpburetted hydrogen is not sufficient for the per. 
fect reduction of the selenious acid, and the reddish-brown liquid is 
then completely decomposed by dilute sulphuric acid, a copious pre. 
cipitate is obtained of uncombined Se + 28. It contains 54°10 So 
The solution of alkaline selenite, now mixed with sulphuric acid, gives, 
on further addition of sulphuretted hydrogen, a precipitate answerin 
to SeS, in percentage composition, viz.: I. 55°70 per cent. Se; II. 56-1) 
per cent. Se. When selenious acid is mixed with ammonium sul. 
phide a reddish-brown precipitate of SeS, is obtained, which easily 
dissolves in excess of the precipitant. 

If one of the precipitates produced by sulphuretted hydrogen in 
selenious acid is boiled with potassium hydrate, all the sulphur dis. 
solves first, then all the selenium; but the latter separates out on 
cooling, in black, sometimes distinctly crystallised masses. 

Hence the compound SeS8, is easily decomposed by alkalis, and pos. 
sibly the supposed mixture of SSe. +5 with the precipitate SeS, may be 
due to free sulphur and free selenium derived from decomposition of 
the SeS, at the ordinary temperature. 

Two compounds were also obtained in the dry way by melting their 
constituents together in the right proportions, viz.: an arsensulpho- 
selenide, As,SeS,, and an arsenselenosulphide, As,SSe2. 

Arsensulphoselenide forms when melted a red, transparent, perfectly 
homogeneous mass, with a bright, deep black fracture. It is soluble in 
the cold, if finely powdered, in ammonium sulphydrate, imparting to 
the solution a dark brown-red colour. If it be left to itself for a couple 
of days all the selenium separates; carbonate of ammonia dissolves it, 
with the exception of a little selenium. 

When the sulphide of ammonium solution is decomposed by an acid, 
a reddish yellow precipitate is obtained with 23°10 per cent. instead of 
21:91, which the formula given above requires. 

Arsenselenosulphide was obtained as a non-transparent, apparently 
perfectly crystalline mass, which distils unchanged, and dissolves in 
ammonium sulphydrate with somewhat more difficulty than the pre- 
vious compound, giving to the liquid a fine deep yellow colour, and 
leaving a slight residue. On standing the solution gradually changes 
to red. When decomposed by acids it gives a brown-red precipitate 
with about 11:01 per cent. S, instead of 9°46; and is therefore essen- 
tially different from the previous compound. 

An antimony compound similar to the arsensulphoselenide was ob- 
tained in the wet way by precipitation with a solution of SeS, im 
potassium hydrate. Whether these are real chemical compounds, and 
if so what their constitution is, is not yet determined. , 

It is worthy of note that when selenious acid is treated with magnesia 
mixture, a precipitate is obtained, not at once, but gradually, which 
exactly resembles the one given by phosphoric and arsenic acids. 
It contains ammonia, selenious acid, and magnesia. Whether it can 
be used for the quantitative analysis of selenium salts has not been 
determined. 

G. T. A. 
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New Researches on the Oxides of Nitrogen. 
By M. Berrneror (Compt. rend., Ixxvii, 1448—1455). 


Nitrogen Monoxide resists the action of heat, whereby it is decom- 
osed into nitrogen and oxygen, better than is usually supposed. It 
may be heated for half-an-hour in a sealed tube at 520° without more 
than 1‘5 per cent. being decomposed as above, although higher oxides 
may be formed. Even when oxygen is present no nitrogen dioxide or 
nitrous vapour is formed. Sudden compression produces no more 
than a trace of nitrogen and oxygen. Electricity decomposes nitrogen 
monoxide very readily thus :— 


(l.) NO=N + 0O# 
(2.) 4NO = NO, + 3N. 


The two reactions take place in equal proportions; three-fourths of the 
gas employed may be decomposed in three minutes. 

Nitrogen Diowide, contrary to common opinion, is not so stable as 
the monoxide. At 520°, ina quarter of an hour, a fourth of the volume 
employed may be decomposed: no more is decomposed even after six 
hours. The following reactions take place :— 


A. (1.) NO, =N +0, 
A. (2.) NO. + O. = NO, 
B. (1.) NO, = NO + 0. 

B. (2.) NO. +0 =NO,. 


Although the dioxide is thus shown to be less stable than the 
monoxide, yet, as is well known, the latter is the better supporter 
of combustion. This anomaly is explained by the fact that at a low 
red heat the monoxide breaks up into its elements, thus affording 
all its oxygen, while the dioxide at the same point yields the tetroxide 
as well. Moreover, the decomposition of the dioxide in the cold by 
potash, forming nitrite, its deoxidation by certain substances, also in 
the cold, and the fact that, as prepared by the action of dilute nitric 
acid on metals, it is rarely pure, all show that this gas cannot be con- 
sidered as a stable body. With the spark ,, of the volume employed 
can be decomposed in one minute, thus: 2NO, = NO + NOs, while 
ys suffer the decomposition 2NO, = NO, + N. In five minutes, three- 
fourths of the gas is thus decomposed. In one hour only a trace of mon- 
oxide is left, the rest having been destroyed by the dioxide. This result, 
which appears to contradict the first of the two equations just given, is 
explicable by supposing that the dioxide is rendered more stable by 
the presence of the products of its decomposition. At this point the 
gaseous mixture is composed of undecomposed dioxide 13, nitrous 
vapour 40, nitrogen 47, for 100 vols. taken. In eighteen hours the 
dioxide disappears and the mixture contains nitrogen 44, oxygen 37, 
nitrogen tetroxide 13, for 100 vols. taken. 

Nitrogen Trioxide.—When nitrogen dioxide and oxygen are mixed in 
any proportion, and not merely in the proportions given by Gay-Lussac, 
the nitrite only is formed, in presence of a concentrated alkaline solu- 


*O=8. 
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tion, provided the nitrous vapour produced at the moment of mixture is 
absorbed by agitation. If this be not done, and oxygen be not in 
excess, nitrogen tetroxide is formed. The gaseous mixture then con. 
sists of nitrogen dioxide, trioxide, and tetroxide. A similar mixture 
was found by Péligot in the purest liquid nitrous acid yet obtained, 
When the oxygen is in excess—the only final product being, as is well 
known, nitrogen tetroxide—the following reaction must take place :— 
NO; + O = NO, since the trioxide is the initial product of the reac. 
tion. If NO; represents 2 vols. we have the anomaly of a combination 
taking place with dilation; 2 vols. of trioxide and 1 vol. oxygen form. 
ing 4 vols. tetroxide. The author has established the existence of a 
similar anomaly in the opposite direction, viz. :— 


NO, = NO + O. 
4 vols, 2 vols. 1 vol. 


Nitrogen Tetroxide, although perfectly stable at a red heat, is decom. 
posed into nitrogen and oxygen by the spark at 30°. This decomposi- 
tion is not, however, perfect, owing to the inverse action taking place. 
In eighteen hours the mixture consisted, in the particular circumstances 
of the author’s experiment, of 28 pts. N., 56 O, and 14 NO, = 98. 

B. J. G. 


Heat Evolved in various Reactions of the Oxides of Nitrogen. 
By BertHeE Lor (Compt. rend., Ixxviii, 205—213). 


I. Reciprocal Transformations of the Oxides of Nitrogen. 


Heat-units. 
NO* + 9 (heat or electric spark) 
Prateside) 2X0 
4NO 


— 25°4 (imaginary reaction) 
+ 11:7 (spark) 
NO, -ee. + 43°4; then + NO.=NO,, or 
2NO, -- + 62°5 (heat or spark) 
NO, eeee + 34°4; then + NO.=NO,, or 
2NO; + 45°5 (heat or spark) 


ots NO; [ — 11:0; then + NO,;=NO,, or 
Triowide ) ono, = 5 ae ; 


Dioxide 


The trioxide dissolves in water without appreciable decomposition 
when the quantity of water is large and the temperature low; but with 
insufficient water or an elevated temperature, a double dissociation 
appears to take place, part of the hydrate being decomposed into water 
and anhydride, and a portion of the latter into dioxide and oxygen. 
The oxygen converts a further portion of nitrous acid into nitric acid, 
and the dioxide is evolved until, by the destruction of the nitrous acid, 
the solution has become so dilute that the tension of dissociation 1s 
balanced by the dioxide which remains dissolved. 

NO, =N + Oy eecee oe Se 24°3 (spark) 
Tetrowidee NO, = NO; + O.. — 81; then+NO,=NO,, or 
2NO, = NO; + NO; (gas) — 6°4, 
*0=8, 
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The last reaction is, however, imaginary. It is noticeable that the 

lel reaction of the dioxide is real, and disengages heat ; that of 
the trioxide, which absorbs a small amount of heat, leads to a disso- 
ciated system, and that of the tetroxide, which theoretically absorbs a 
larger quantity of heat cannot be effected. 


Pentowide—NO; (gas) = NO, + O — 1:7 heat-units. 


Although the inverse reaction would be exothermic, it does not appear 
actually to take place. In the case where both NO; and NO, are liquid, 
this reaction would produce no thermic effect whatever. 

The different modes of action between nitrogen tetroxide and water 
may be well illustrated by filling two tubes of different diameters with 
the vapours of the dry tetroxide, leaving rather more of the liquid in 
the narrow tube than in the wide one. After cooling, the tubes are 
opened under water, when the wide one fills entirely, owing to the 
reaction, 2NO,; + nHO = NO;HO (dilute) + NO;HO (dilute) 
(which disengages 7°8 heat-units for NO, = 46 grams). In the nar- 
row tube, the vapours (and especially the liquid tetroxide), coming in 
contact with a smaller quantity of water at once, decompose thus : 


38NO, + nHO = 2NO,HO (dilute) + NO,.... + 4°4 for NO, 
The tube remains partly filled with the dioxide. 


Il. Action of Metals on Nitric and Nitrous Acids. 


NO;HO dilute = NO, (gas) + HO + O (combined) disengages—166+ Q* 
NOs (gas) + HO + 20 —24:7+2Q 
NO, (dissolved) + 20 —18:2+2Q 
NO, + 30 —35°7+3Q 

+ 40 — 13+4Q 

+ 50 + 7°7+5Q 


+ HO 

+ HO 

NO + HO 
» N + HO 

NO; dilute = NO, + O (combined) disengages —175+ Q 

=N +30 * —25°9+3Q 


” 


The value —20°7 obtained by Favre for the reduction of NO; to NO, 
has been hitherto accepted. The presence of 9 per cent. of NO, or 
6 per cent. of free nitrogen in the gas evolved by the action of copper 
on nitric acid would account for the discrepancy. 


III. Formation of Ammonia from Nitric Acid.—If nitric acid be 
reduced to ammonia by the nascent hydrogen evolved by a metal from 
dilute sulphuric or hydrochloric acid, the reaction NO;HO (dilute) 
+ 8H = NH; (dilute) + 6HO evolves + 215. With nitrous acid the 


reaction is— 
NO; (dilute) + 6H = NH; (dilute) + 3HO.... + 1645. 


IV. Decomposition of Ammonium Nitrate-—This salt is capable of 
decomposition in five different ways :— 


* Q is the quantity of heat produced by the union of 8 grams of oxygen with the 
metal employed. 
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NO,NH, solid 
fused 


N,0, + 2H,0, liquid eeceee +573 
N,0, + 2H,O0, gas 
N, Sa O, + 2H,0, gas oe re + 64 
N + NO, + 2H.0, Gas.... +21 

1ZN + 4NO, + 2H,0, gas.... +52 
NO,H gas + NH; gas ....—30 abont, 


The first four of these reactions being exothermic, correspond with 
explosive phenomena. The widely different quantities of heat evolved 
indicate how various may be the effects of the same body when ex. 
ploded in different ways. 


V, VI, and VII. Formation of Nitrates, and of Hydric Nitrate. 


The following are given :— 


NO; (solid) + BaO = BaNO, dry 
NO; (gas) + BaO = BaNO, ” 
NO; (gas) + BaQ = BaNQ, ,, 


N, + Hy, + O-; = NH,NO,....> eeereeerecesece 
N, + Hy, + O, = NH,NO, seeeee ovr ee cere eses 


N + O, + H= HNO, liquid ee 
” ” gaseous 


A comparison of these numbers with the heat of formation of similar 


compounds, such as barium sulphate, acetate and carbonate, ammonium 
chloride, iodide, sulphide and cyanide, and of nitric with hydrobromic 
acid, shows that these reactions present no abnormal characters. 

M. J. S. 


Researches on Hydrogen Arsenide. By Encr. 
(Compt. rend., Ixxvii, 1545—1548). 


THE author comes to the conclusion that the residue which is left when 
arsenide of zinc is dissolved in hydrochloric acid does not consist of a 
compound of arsenic with hydrogen, as stated by many authors on the 
authority of Wiederhold. By the action of excess of hypophosphor- 
ous acid on a hydrochloric acid solution of arsenious anhydride, he has 
obtained a brown precipitate presenting all the characters of the body 
described by Wiederhold, and represented by him as having the 
formula As,H. This precipitate, at first imagined to be a hydride, 
turns out to be nothing but elemental arsenic. The analytical process 
employed by Wiederhold also appears to have been very unsatisfactory. 
The same conclusions were formed by Soubeiran in a memoir anterior 
to that of Wiederhold, and quite recently Janowski has arrived at the 
same results, but does not publish the details of his experiments. 

In a future notice the author intends to give the analysis of the body 
obtained by the decomposition of sodium arsenide by water. ae 
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A Lecture-experiment with Potassium. By H. Karmmerrr 
(Deut. Chem. Ges. Ber., vii, 170). 


To show the green colour of gaseous potassium it is volatilised in wide 
horizontal tubes through which hydrogen passes, which becomes spon- 
taneously inflammable, and burns with a brilliant violet flame, while 
the hot part of the tube becomes filled with the green vapour, con- 
densing in the colder parts as a mirror. When the experiment is 
finished and air gradually admitted, the potassium is first oxidised to 
the blue quadrant-oxide. 
C. S. 


Beryllium Palladio-chloride. By A. Wre.xow (Deut. Chem. Ges. 
Ber., vii, 38). 
Tus salt is obtained by evaporating a solution of its constituents over 
sulphuric acid, in small, dark, reddish-brown quadratic plates, con- 
sisting of BePdCl, + 8H,O. It is even more hygroscopic than the 
corresponding platinum salt, from which it also differs by losing all the 
water at 130°. 
C. §S. 


Chromium Peroxide. By Hueco Scuirr (Ann. Chem. Pharm., 
celxxi, 116). 


Iv a paper by E. Hintz (page 133 of this volume), the method of 


Schweitzer for the preparation of this oxide is preferred to all others. 
Schiff’s note is to the effect that his method, which consists in evapo- 
rating a mixture of potassium dichromate and oxalic acid with nitric 
acid, is a certain and quick way of obtaining the desired compound. 
The mixture must be evaporated to dryness, and the mass heated at 
the melting point of nitre so long as red fumes are given off. 


M. M. P. M. 


Treatment of Platinum Residues. By Tu. Kudésen 
(Deut. Chem. Ges. Ber., vi, 1159). 


Tue precipitates are heated in the water-bath in a porcelain dish with 
potassium or sodium carbonate or sodium hydrate, and the alcoholic 
wash-liquors are then gradually added. Reduction rapidly takes place 
and metallic platinum is deposited in a spongy form; the reduction is 
complete when the supernatant liquid becomes almost colourless. The 
platinum is then washed with hot water by decantation and afterwards 
on a filter; to free it from impurities—usually traces of iron and 
copper—it may be boiled with hydrochloric acid and afterwards dis- 
solved in aqua regia. 
H. E. A. 
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Mineralogical Chemistry. 


On the Formulation of Silicates. By V. Warrna 
(Ann. Chem. Pharm., clxx, 330— 344). 


Tue substance of this paper was communicated to the Hungarian 
Academy in 1868, and the author on this account claims priority over 
Haushofer (see this volume, p. 27) in exhibiting the constitution of 
natural silicates by graphic formule, in accordance with the modern 
theories of the quantivalence of atoms.* 

He first mentions briefly some earlier attempts towards a rational 
formulation of mineral silicates, and expresses a favourable opinion on 
the proposal of Than to calculate the composition of minerals on 100 
equivalents instead of 100 parts by weight. The composition of tour. 
malin and that of gneiss are given on this method. 

In the construction of graphic formule, the silicic ethers, chlorides, 
and oxychlorides are taken as models. The water of hydrated silicates 
is represented as in molecular combination, since the author considers 
it to be impossible to distinguish between water of constitution and 
of crystallisation. Many of the graphic representations are obviously 
arbitrary, and differ from those of both Frankland and Haushofer, 
without any reason being assigned ; but the suggestion is put forward 
that the isomerism of anorthite and scapolite may be explained bya 
difference in the position of the calcium,—anorthite, which easily 
gelatinises with hydrochloric acid, containing calcium aluminate con- 
bined with silica, and scapolite, which is more difficultly decomposed 
and does not gelatinise, consisting of calcium silicate and alumina, 


a. ZO 
(APNLO 


Anorthite. Scapolite. 


The author proposes to divide silicates into three great groups,— 
1. Pure silicates: arranged according to the number of silicon 


atoms. 
2. Mized silicates; that is, containing halogen or other acid radicals; 


similarly arranged. 
3. Unclassifiable silicates ; the structure of which is not at present 


known, arranged according to their importance, and the frequency 
of their occurrence. 
M. J. S. 


* Frankland (‘Lecture Notes”) gave graphic formule for several mineral 
silicates in 1866. 
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Mineral Analyses. By A. Frenzeut (Jahrbuch fir Mineralogie, 
1873, 785—802). 


1. Marcasite.—The Freiberg Cabinet contains a mineral from the Lorenz 
Gegentrum Mine at Halsbriicke, consisting of marcasite mixed with 
copper pyrites and an earthy mineral. A sample of the marcasite 
carefully picked out from the other constituents gave— 


Cu. Fe. Co. Ss. 
10°75 40°47 2°61 44°83 = 98°66, 


which may be represented by the formula R,S;, intermediate between 
copper pyrites and iron pyrites. 

The mineral has a silver-white to light steel-grey colour, black 
streak, fine-grained to compact structure; it is brittle, and its hard- 
ness is equal to 6. The specific gravity and cleavage could not be 
determined with accuracy. The fine-grained or compact mass often 
contains small, smooth, shining particles, indicating a tendency to 
crystallisation. 


2. Picropharmacolite.—The occurrence of pharmacolite in the Junge 
hohe Birke and Kroner mines at Freiberg has been long known. The 
mineral, which usually occurs in snow-white, botryoidal or kidney- 
shaped masses, or in tufts and stars of small capillary crystals, some- 
times also exhibits blue colours, due to admixed cupric oxide. 

The white variety gave by analysis— 


As Oj. CaO. MgO. H,0. 
46°93 48°14, 25°77 3°73 24°01, 


agreeing in composition with that of the picropharmacolite from 
Riechelsdorf analysed by Stromeyer, and leading to the formula 
5Ca0.2As,0; + 12HO (calc. 48°11 p. c. As,O;, 29°29 CaO, and 22°60 
water). The mineral gives off 13 p. c. water at 100°. 

The crystalline form appears to be monoclinic. The microscope 
shows isolated capillary crystals having the form of cobalt-bloom, 
broad rectangular prisms with oblique terminal face. 

The blue varieties are implanted chiefly on copper pyrites ; the white 
on gneiss. 


3. Iron-sinter or Pitticite—In the Junge hohe Birke mine there 
occurs a mineral which is soft and buttery while in the mine, but 
quickly hardens in the open air. The presence of copper in it was 
revealed even in its original situation, by the coating of metallic. 
copper which it imparted to the tool used to scrape it. After 
hardening, it exhibits a pale olive-green colour, colourless streak, and 
compact texture; hardness equal to that of calespar; sp. gr. = 2°398. 

Analysis gave— 


As,0;. SO3. Fe,03, CuO. H,O. 
29°53 13°84 29°27 0:94 25°16 = 98°74 


15°56 p. c. water is given off at 100°. 
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The mineral is therefore an arsenical iron sinter, and likewise an 
oxidation-product of arsenical pyrites. It dissolves easily in cold 
hydrochloric acid. Water abstracts part of the sulphuric acid and the 
whole of the cupric oxide; the latter is therefore present in the form 
of blue vitriol, and the mineral has in fact a vitriolic taste. 

The well-known brown iron sinter is likewise found in the Junge 
hohe Birke mine. 


4. Brittle Silver Ore or Stephanite-—The Freiberg mines contain 
many remarkable varieties of this mineral. H. Rose assigned to it the 
formula 6Ag,8.Sb,8;, which has been adopted by many mineralogists, 
though the analyses agree better with 5Ag,S.Sb,8;. A variety from 
the Gesegnete Bergmannshoffnung mine, in elongated prismatic 
crystals of sp. gr. 6°28, gave 68°64 p.c. silver, 15°76 antimony, and 
16°49 sulphur, which likewise agrees with the latter formula (calc, 
68°36 silver, 15°44 antimony, 16°20 sulphur). The crystals dissolve 
without residue, and contain neither arsenic, copper, nor iron. 


5. Kerolite and Limbachite.—Kerolite is of frequent occurrence in 
Saxony, being found in the cavities of the melaphyre-conglomerates of 
Zwickau, in the melaphyre of the Plaun valley, in certain limestone 
beds, and in the serpentines of Zoblitz and Limbach. The last-named 
varieties, which fill up the clefts of the serpentine, differ considerably in 
chemical composition both from the true (Silesian) kerolite and from 
one another, so that these several varieties cannot be regarded as 
belonging to a single mineral species. The difference between the 
several minerals called “ Kerolite’? may be seen from the following 
comparison: a, Kerolite from Frankenstein (analysed by Maak); }, a 
kerolitic mineral from Zoéblitz (by Melling); c, d, a kerolitic mineral 
from Limbach. 


SiOz. Al,03. Fe,03. FeO. MgO. H,0. 
a. 3795 12°18 — _— 18:02 31:00 = 99°15 
b. 47:18 2°57 — 2°92 36138 11°50 = 100°25 
ce 42:03 1956 1:46 _ 25°61 12°34 = 10100 
d. 41:42 22°09 undet. — 23°67 = 12°47 = 98°65 


These analyses lead to the following formule :— 


a. 4(MgO.SiO,) + Al,0;.SiO, + 15H,0. 
b. 6(MgO.SiO,) + 10H,0. 
c. 8Mg0.2S8i0, + Al,0,Si0O, + 3H,0. 


The mineral from Limbach, which may be called Limbachite, exhibits, 
in thin sections under the microscope, a dense non-polarising ground- 
mass, in which a few radiate polarising particles may be detected. It 
occurs in greyish to greenish-white masses, having a weak fatty 
lustre, slightly brittle and hard, and cleaving to the tongue. Sp. gr. 
= 2°395. 

The formula 3Mg0.2Si0, + Al,0;.SiO, + 3H,0, requiring 39°38 
p. ¢. SiO2, 22°54 Al,O;, 26°26 MgO, and 11:82 H,0, agrees nearly with 
the analyses cand d. These analyses relate to the pulverised mineral 
dried at 100°, at which temperature it gives off 4°4 p. c. water. 
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6. Kornite is not a mineral species, but a rock, its composition, as 
determined by analysis, being 81°00 p.c. SiO,, 9°13 Al,Os, 1°34 Fe:Os, 
5-27 K,O, and 1°80 water, which is that of a mixture of quartz (horn- 
stone) and orthoclase. When examined with a high microscopic 
power, it exhibits numerous grains and minute needles imbedded in a 
colourless ground-mass. 


”. Erlanite is also a rock, and occurs both in veins and beds. Ber- 
gelius indeed concluded from C. Gmelin’s analysis that it is a mix- 
ture. Moreover, the microscope shows that it contains at least four 
minerals, including distinctly quartz, felspar, and garnet. 


8. Nephrite—The nephrite of Ochsenkopf near Schwarzenberg, 
where it forms a bed in the mica-slate, in which also the well-known 
emery occurs, is homogeneous and polarises light. A few light-green 
granules are imbedded in it, but the mineral species to which they 
belong has not been determined. 


9, Eulytin and Agricolite——Eulytin (bismuth silicate), hitherto 
known only as occurring at Schneeberg, has lately been found also at 
Johanngeorgenstadt. The Schneeberg mineral, however, occurs in 
distinguishable crystalline forms of clove-brown colour, whereas that 
from Johanngeorgenstadt forms transparent, colourless, or wine-yellow 
spherules resolvable by the lens into groups of perfectly rounded 
crystals. These spherules gave by analysis 16°67 p.c. silica, and 81°82 
bismuth oxide, together with 0°90 ferric phosphate, agreeing with the 
formula 2Bi,0;.3Si0O, (16°25 silica and 83°75 bismuth oxide), which 
is that of the Schneeberg mineral as determined by G. vom Rath. 
The spherules are implanted on quartz, and accompanied by bis- 
muth, bismuth ochre, and cloanthite. 

Eulytin is also frequently accompanied by a mineral containing 
arsenic and bismuth (hitherto called atelestite), which occurs in con- 
centrically fibrous spherules made up of monoclinic crystals. These 
spherules, when heated in a long-necked flask, gave off a little water and 
a considerable quantity of arsenious oxide, which sublimed in octo- 
hedrons. The residue dissolved easily in hydrochloric acid, leaving a 
small residue of quartz. Analysis gave 57°15 p.c. bismuth oxide, 
1250 ferric phosphate, and 30°35 loss (arsenious oxide), showing that 
the mineral consists essentially of bismuth arsenite. Frenzel pro- 
poses for it the name Agricolite. 


10. Gilbertite—The gilbertite of the Saxon and Bohemian tin 
mines occurs in two varieties, differing considerably from one another. 

(1.) One of them is of greenish-white to yellowish-wkite colour, 
translucent, occurs in crude lumps of compact to crystallo-granulo- 
laminar structure, vitreous to fatty lustre, hardness = 1, sp. gr. = 
2°65—2°72. It is found on all the veins of tin ore at Altenberg, 
Ehrenfriedersdorf, Geyer, Pobershau, Zinnwald, and Schlaggenwald, 
alternating with tin-stone, wolframite, molybdenite, fluor-spar, &c., 
and penetrating into all the interstices of the tin-stone and wolframite. 
It is easily removed from these cavities when the lumps are broken 
up, and then always exhibits shining contact-faces, sometimes also im- 
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pressions of the parallel streaks of the wolframite, and is even found 
imbedded in wolframite. It forms pseudomorphs after topaz, the sub- 
stance of which has hitherto been designated as “ lithomarge,” having 
indeed considerable resemblance to many kaolins of the tin-stone 
veins, especially those of Altenberg, which formations have likewise 
been designated as lithomarge, or even as steatite. Kaolin may, how- 
ever, be rubbed to dust, whereas gilbertite can only be broken into 
small lamine. 

(2.) The second variety, which is found in the same localities, 
accompanying apatite, iron spar, and nacrite, also tin-stone, wolframite, 
fluor-spar, &c., occurs in spherical and stellate, concentrically lami- 
nated modifications, also in six-sided tabular crystals commonly united 
in spherical groups. Colour, light yellowish green to sea-green and 
leek-green. Lustre, vitreous. Hardness = 3. Sp. gr. = 2°82. This 
variety is known as pseudomorphs after scheelite and apatite; it has 
also been found in roundish clusters enclosed in lumps of siderite 
(from Schlaggenwald), which seems to suggest its production by trans- 
formation of that mineral. 

The following are analyses of gilbertite from the localities above 
mentioned :—a, of the first variety from Ehrenfriedersdorff ; b, of the 
same from Pobershau; c, of the second variety from Ehrenfrieders- 
dorff :— 


SiO. Al,O3. FeO. CaO. MgO. K.O. Na,O. F. H,0. 
a. 4896 30°96 2:24 026 1:97 847 165 1:04 383 = 99°38 
b. 4810 3230 330 040 112 1002 — 081 4:09 = 10014 
ec 4810 3155 310 1:30 1:33 862 214 088 352 = 10054 


Lehunt found in gilbertite from St. Austel in Cornwall, 45°15 Si0,, 
40°11 Al,O;, 2°43 FeO, 4:17 CaO, 1:90 MgO, and 4°25 water, whence 
Dana regards this Cornish variety as an impure kaolin. It is more 
probable, however, that in Lehunt’s analysis the alumina was estimated 
too high and the potash overlooked. 

Gilbertite is a distinct mineral species belonging to the mica group. 
The species “lithomarge” may be abolished. Aluminic silicates of this 
class, which have not the composition of gilbertite, are included in the 
formula Al,0;.2Si0, + 2H.O, and consist either of nacrite or of 
kaolin. Such at least is the case with those which occur in Saxony: 
thus, the lithomarge of the tinstone veins, of the gangues of Freiberg, 
Johanngeorgenstadt, &c., of the pelosiderites (argillaceous spherosi- 
derites) of Zwickau, Wiirschnitz, &c., of the topaz-rock of Auerbach, &c., 
all consist either of nacrite or of kaolin. The amorphous varieties of 
lithomarge, called myelin and carnat, have also, as previously shown 
by the author (J. pr. Chem. [2], v, 401), the composition of kaolin. 
Gilbertite and nacrite occur together on the tin veins, the formation of 
these two minerals appearing indeed to be related to that of the tin- 
ore gangues. 


11. Milarite—This mineral was named by Kenngott after the Val 
Milar, from which it was supposed to originate. But, according to a 
notice by Kuschel-K6hlers, it occurs not in the Val Milar, but in the 
Val Giuf, north-west of Ruaras, in the Tavitschthal in Graubiindten. 
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Kenngott made only a qualitative analysis of the mineral, from 
which he inferred that it was a zeolite consisting of a hydrated sodio- 
calcic-aluminic silicate. A quantitative analysis by Frenzel of pure 
selected material, sp. gr. 2°59, gave— 

Si0,. Al,O; CaO. Na;0. H,0. 
71:12 8°45 11:27 761 155 = 100. 


The mineral does not sustain any loss of weight at 100°, the water 
not being given off till the powder is heated to a very high tempera- 
ture, at which it begins to melt. It is but little attacked by acids. 

If the water be regarded as basic, the results of the analysis may be 
represented by the formula 3R,0.Ca0.A1,0;.18Si0., or perhaps— 


Al,0;.6Si0, + 3(CaO.2Si0, + R,O.2Si0,). 


According to this, milarite is not a zeolite, but a mineral related to 
petalite. 


12. Telluric Bismuth.—Specimens of this mineral were lately sent to 
the Royal Mineral Cabinet of Freiberg from Orawicza in the Banat, 
where it occurs in laminar or granulo-laminar groups, imbedded in 
calespar, and accompanied by zinc-blende and a metallic steel-grey 
mineral, probably fahl-ore. It exhibits a strong metallic lustre on the 
very perfect basic cleavage-face. 

Its chemical composition (after deduction of an insoluble silicate) 
was found to be—59°23 p.c. Bi., 25°92 Te, and 4°26 S, agreeing with 
that of the telluric bismuth of Schubkau, near Schemnitz. 

The bismuth and tellurium were separated by precipitating them as 
sulphides, and treating the precipitate with hydrogen sulphide, which 
dissolves only the tellurium. The separation cannot well be effected 
by precipitating the bismuth as basic chloride, inasmuch as the preci- 
pitate always carries tellurium down with it; neither can it be effected 
by precipitating the tellurium with sulphurous acid, since a small quan- 
tity of bismuth is always thrown down at the same time. 


13. Cupreous Manganese.—Large quantities of chrysocolla have been 
sent to Freiberg from Chile, accompanied by cupreous manganese, 
the two minerals being sometimes intergrown and even intimately 
mixed. 

The cupreous manganese had a bluish-black colour, black-brown 
streak, sp. gr. = 2°95, and exhibited the following composition :— 


4. direct results of analysis ; b. after deduction of insoluble residue : 


0. CuO. CoO. MnO. Fe,0;. BaO. CaO. MgO. H,O. Residue. 
4516 1868 470 2631 810 055 O75 233 1940 1560 =101°58 
610 2207 555 38108 957 065 089 2°75 22:94 — =100°58 
The mineral is perhaps Richter’s peloconite. Kersten made only a 
qualitative analysis of peloconite, finding cupric, manganous, and 
ferric oxide, a large quantity of water, and admixed silica. 


14. Bismutite—This mineral is imported from Mexico in large 
quantities, and in a tolerably pure state. It forms greyish white, turbid, 
crystalline or compact lumps, from the size of a pea to that of a hazel 
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nut, frequently also pseudomorphs after scheelite, not hitherto 
observed. These pseudomorphous crystals are either pyramidal op 
tabular ; the tabular crystals are commonly united in rosette-shaped 
or spherical groups, and indistinctly developed, whereas the pyramidal 
crystals are for the most part very well defined, with sharp edges and 
even faces. The two pyramids, P and 2Po, occur independently, the 
latter being the more frequent. The most ordinary combinations are 
2P« .oPandP.oP. The tabular crystals exhibit the faces oP, 1P, 
as well us ooP. 
This bismutite gave by analysis— 
Bi;03. CO,. SOs. H,O. Residue. 
30°10 7°00 0°27 1:80 0°30 = 99°47 


The locality of this interesting pseudomorph is not exactly known. 


15. Tin. Beneath the bismuth were found small isolated metal 
plates, having a crystallo-granular structure, perfectly malleable, and 


exhibiting before the blowpipe the characters of pure tin. 
H. W. 


Mineralogical Notes. By Tu. Prrersen 
(Jahrbuch fiir Mineralogie, 1873, 852). 


(1.) Apatite in Osteolite—On the basalt of the Rossberg in the 
northern Odenwald, the author observed on small cleft-faces of a 
rather hard osteolite, crystalline deposits and small distinct crystals 
of newly formed apatite. Osteolite was also found in the basalt of the 
neighbouring Stetteritz. 

(2.) Scolecite from Poonah.—In tke melaphyric almond-stone at 
Poonah in India, there occurs, together with apophyllite, a zeolite in 
thin crystalline and cauline aggregates, sometimes more than an inch 
long, having a sp. gr. of 2°296, a vitreous to silky lustre, and of 
various degrees of translucency, from white and opaque to transparent 
and colourless. This so-called poonahlite appears, from the following 
analysis to be nothing but scolecite, CaAl,Sis0.. + 3H,O, to which 
indeed it has already been referred by Rammelsberg and others : 


SiOz. Al,O3. CaO. Na-O. K,0. H,0. 


Found .... 46°91 2603 1333 022 0-08  13°83=100-40 
Caleulated.. 45°30 2621 1425 — a 13°74=100 


The poonahlite formerly analysed by C. Gmelin gave rather more 
alumina and less lime. i. 


The Chrome-ores of Hungary. By Atrrep Hormann 
(Jahrbuch fiir Mineralogie, 1873, 873). 


THESE ores, which have been abundantly worked since 1858, occur in 
the serpentine of a triangular tract of land situated between Austria, 
Wallachia and Servia. The principal ore is a coarsely crystalline 
chrome-iron ore, having a deep black colour, fatty lustre, and brown 
streak, Finely crystalline chrome-iron ore likewise occurs in clefts, 


MINERALOGICAL CHEMISTRY. 451 


with coatings of serpentine or chrome-ochre, and having rather a 
metallic than a fatty lustre. 

The first three of the following analyses are of Hungarian chrome- 
jon ores, and show the varying amount of chromic oxide. Manganous 
oxide and lime are sometimes present, sometimes absent. This 
variety of constitution is remarkable, inasmuch as all the ores are 
ftom the locality above mentioned. No. 4 is an Asiatic chrome-iron 
we (locality not further specified) given for the sake of comparison. 


‘ 2. 3. 4, 
Chromic oxide. . “OS 17°096 39°574 60°022 
Alumina ....... i P 16°110 20°626 10°601 
Ferric oxide....... . 22°499 16°558 207192 
Magnesia . 21°101 17:065 3°130 
Manganous oxide .... J — — 5°200 | 
8-300 — 0:026 
14211 4°190 — 


99°588 99°317 98°013 99°171 
H. W. 


Analyses of Hzematites from Bohemia. 
(Chem. Centralblatt, 1873, 264). 


1. Brown hematite from Kamenic, of scaly structure, with crystals of 
manganite in the cavities (H. Wieser). 0. Brown hematite from 
Ihotta: vitreous aspect (Wieser). ¢. Brown hematite from Ruppers- 
dorf: compact (Wieser). d. Brown hematite from Jesseney: of 
coarse structure, with vitreous formations (Glaskopf-lbildungen) in the 
avities (Stingl). e. From Jesseney: compact, with numerous cavities, 
enclosing vitreous formations, having their surfaces tarnished and 
often coated with a velvety deposit (Stingl). /# Brown hematite from 
Pasta: of loose granular texture, intersected by quartz-sand. g. Red 
hematite from Wrat: of micaceous structure, strong metallic lustre, 
aud traversed by quartz-veins. 


a. b. c. d. e. £ 

(Ferric oxide .... 70°53 81:57 51°37 77°77 78°88 46°8 

Ferrous oxide.... — —- 1:28 = — a 
Soluble ° — — 278 083 0°23 
i os as 0715 0:08 0°05 


in 
hydrochloric} Phosphoric an- : ; ' , . 
acid. hydride .... — eS oS 


016 O18 — — —_ 
1029 751 12°24 1369 861 
(s 589 692 474 522 41°04 

Insoluble | Titanic oxide.... — 30°67 —— a — 
in Ferric oxide .... 4 113 «61:34 008 O12 Q21 
hydrochloric Alumina — 007 030 043 163 

acid. Magnesia f trace — —_ _ — 
Lime trace ~- trace trace* 0°10 


99°92 10013 99°94 100:21 99°93 
H. W. 


2:12 


* And alkalis. 
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On the Genesis of Granulites, with special reference to the 
Granulite Formation of Saxony. By T. Scuzzrer 
(Jahrbuch fiir Mineralogie, 1873, 673—691). 


Tue true granulites form a class of rocks sharply characterised by 
their petrographic constitution, which may be regarded as co-ordinate 
with that of the gneisses ; consisting mainly of a fine-grained mixture 
of felspar and quartz; and distinguished by admixture of garnet 
(sometimes also of cyanite). Notwithstanding their characteristic 
deficiency in mica, they exhibit for the most part the parallel structure, 
and therefore the character of a stratified rock. They may in fact be 
regarded as gneisses containing little or no mica, and having that 
mineral replaced by garnet. 

In chemical constitution also, the granulites are sufficiently near to 
the gneisses to admit of their division into groups corresponding with the 
red, middle, and grey gneisses (or upper, middle, and lower plutonites). 
The author has previously shown (Zeitschr. d. Deutschen Geologischen 
Gesellschaft, xiv, 23—150) that the chemical constitution of these 
gneisses may be represented by the following formule, and by the 
oxygen-ratios, degrees of silicatisation (ratio of number of molecules 
of silica to number of molecules of base), and percentage of silica, 
thence deduced :— 


Upper plutonite. Middle plutonite. Lower plutonite. 
(Red Gneiss.) (Middle Gneiss.) (Grey Gneiss.) 


Chemical formula..| 2R0.3Si0;.* | 2RO0.3Si03; + 2(RO.SiOs). RO.Si03. 


Oxygen ratio ! ae ? 
RO si0..... } : 45 "7 


15 , 1 


76—74 71—69 66—64 
75 70 65 


The following are analyses of seven Saxon granulites :—1. Reddish 
granulite from Penig, containing, in a fine-grained euritic ground- 
mass, numerous small crystais and granules of red garnet: no percep- 
tible trace of mica. 2. Greyish flesh-red granulite from Neudérfcher, 
similar in structure to the preceding, but containing also small granules 
of quartz and crystalline felspar. 3. Greyish-white granulite from 
Limbach: ground-mass fine-grained to compact, with splintry fracture, 
and containing, besides pale-red garnet, granules of an unknown black 
mineral, to which the greyish colour is due. 4. Grey granulite from 
Penig, similar to 3, but containing more of the black mineral. 5. Dark 
grey granulite from Burgstadt, containing brown granules of garnet 
and black scales of mica. 6. Light-grey granulite from Neudérfchen, 
rather fine-grained, containing granules of quartz and crystalline fel- 
spar, together with scattered crystals of garnet, and here and there 


* O = 8: Si = 21, throughout this paper. 
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scales of pinchbeck-brown mica, with traces of the black mineral. 
7. Greyish-white slaty granulite (Férster’s slaty normal granulite) from 
Steind near Hartha; shows distinct parallel structure. The ground- 
mass appears under the magnifying glass to be made up of parallel 
layers of quartz and felspar, with brown garnet and scales of pinchbeck- 
brown and black mica embedded. According to Foérster’s observations 
this rock is the most abundant of all the true granulites, and, together 
with gneiss-granulite and trap-granulite, makes up by far the greater 
part of the granulite field of Saxony :— 


Analyses of Saxon Granulites. 


Q 
) 
fo) 


A105. Fes03. MgO.| K,0. |Na,0.| H,0. 


0°35 : 0°22 
0°38 i ; 0°39 
0°66 ; 0°25 
0°63 “4 ‘ 0°13 
0 92 02 ; 0°16 
0°67 ‘ : 0°21 
0°76 : . 0°27 


12°89 | 
12-09 | 
12-09 


2°35 
> i 
a 
12°69 | 4° 
4° 
8° 
3° 


Pars 


mS & CO DS Or Or 


3 
4 
7 
5 


5 
14°28 2 
14°86 4, 
14 ‘09 


2 
5 
1 


RED DeerHOo 
RA wed’ 


3 
6 
3 


From these analyses may be deduced- the following oxygen-ratios, 
RO: SiO, and degrees of silicatisation :— 


Oxygen ratio. Degree of silicatisation. 


Difference. Found. Normal. Difference. 


1°58 1°50 
1°55 ma 

1°49 nf 
1°31 1°25 
1°19 
1-28 
1°30 


++ 1414+ 


These numbers show that the normal granulites are co-ordinate 
partly with the upper plutonite (red gneiss), partly with the middle 
plutonite (middle gneiss), but they do not indicate the existence of any 
granulite representatives of the lower plutonite (grey gneiss). Granu- 
lites of the last-mentioned variety (with 64—66 p.c. silica) appear 
indeed to occur much more rarely and in less extent than the two more 
highly silicated classes, but not to be altogether wanting. At Ehren- 
berg in the Zschopauthal, for example, there occurs a grey-black 
granulite containing 65°4 p. c. silica; and a very dark grey-black 
granulite from Waldheim has been found to contain 65°5 p. ec. 
silica. The latter contains, together with a large quantity of garnet, 
a small quantity of pinchbeck-brown mica; the former, on the other 
hand, contains garnet without mica, and its dark colour appears to be 
due to the black mineral. Parallel structure is visible in the latter, 
but not in the former. 
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On comparing the analyses of the granulites with those of the 
gneisses which they most nearly resemble, it is seen that they diffe 
considerably from the latter in their amount of water. In the gran. 
lites 1—3, the average amount of water is 0°29 p.c., and in the 
granulites 4—7, it is only 0°19 p.c., whereas the average proportions 
of water in the normal upper and middle plutonites are respectively 
land 15 p.c. This deficiency of water in the granulites is a simple 
consequence of the almost total absence of mica in them. The several 
species of mica are indeed the only hydrated constituents of plutonic 
silicious rocks, the proportion of water contained in them being between 
4 and 5 per cent. Where they are absent, in rocks which have not 
undergone alteration, water is either absent, or present in small 
quantity only; in the latter case its presence may be due to small 
scattered particles of mica imperceptible to observation, or to an in. 
cipient weathering of the felspar. 

These facts lead to the conclusion that granulites have been formed 

.from gneisses (plutonites) by a process of transformation which has 
removed the chemically-combined water of the latter. That this pro. 
cess has consisted in a more or less complete remelting, or at least in 
a softening of the mass by heat, may be inferred from the occurrence 
of crystalline garnet, which has been formed by dehydration of mica. 
Garnets, indeed, having the composition expressed by the general 
formula 3RO.SiO; + R.O3.SiO;, may have derived their constituents 
from the micas, their formation being accompanied by that of felspar 
and cyanite, or one of the two, according to the composition of the 
mica. Certain dark magnesia micas having the composition 3RO.Si0, 
+ R,O;.Si0;, differ indeed from garnet only by the water included 
in the first member; and in the case of other magnesia micas, 
2(3RO0.Si0;) + 3(R,0;.Si03), the formation of garnet is nearly as 
simple. Less simple is the derivation of garnet from the more silicious 
potash micas ; but even in this case it appears possible, if we take into 
account the simultaneous formation of the minerals above mentioned, or 
perhaps of the black mineral before alluded to as occurring especially 
inthe granulites 3 and 6, most probably as a product of the decompo- 
sition of mica. 


In the granulite district of Saxony there occur, together with the 
true granulites above considered—chiefly the following rocks:— 
a. Gneiss-granulites (and granulitic gneisses), é.e., rocks more 
or less fine-grained and micaceous, but likewise containing garnet, 
forming indeed transition-stages between gneiss and granulite. 
b. Gneisses (and gneiss-granites). c. Granites (together with 
granulitic granite, granitic granulite, and Forster’s granular normal 
granulite). d. Trap-rocks, the so-called trap-granulites 
(together with gabbro). 

For the description and analysis of these rocks we must refer to the 
original paper. From their oxygen-ratios and degrees of silicatisation 
it is inferred: (a) that the gneiss-granulites, like the true granulites, 
are co-ordinate with the upper and middle plutonites; the gnetss- 
granulite of Waldheim, however, which contains 66°3 p. c. silica, is @ 
representative of the lower plutonite or grey gneiss; () that the 
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gneisses, which occur but sparingly, belong to the middle and lower 
plutonite; (c) that the granites, which occupy a large portion of the 
district, belong to the upper and middle plutonite; (d) that the trap- 
ranulites, including gabbro and hypersthenite, which, as already 
observed, form, together with slaty normal granulite and gneiss- 
granulite, by far the greater part of the whole granulite field, exhibit 
oxygen-ratios, RO : Si0,, included between 1: 1°49 and 1: 1°36, that 
is to say they are similar in constitution to the corresponding rocks in 
other localities. 

From all the facts above detailed Scheerer infers that, in the forma- 
tion of granulite from gneiss, the rocks chiefly concerned have been 
the red and middle gneisses (upper and middle plutonites). The 
eruptive rock which has brought about the remelting and consequently 
dehydration of the gneiss—or which has been thrown up simulta- 
neously with the granulites—cannot have been granite, although this 
rock traverses and intersects the whole granulite district in numerous 
veins. The remelting must in fact be assigned to a much later geolo- 
gical period, as indicated by the occurrence of the trap-granulites, ‘.e., 
especially of the gabbro and hypersthenite rocks. But whether any 
other eruptive rocks have taken part in the metamorphosis or not, the 
view—first advanced by Naumann from a purely geognostic stand- 
pont—that the granulites themselves are eruptive rocks, is fully con- 


firmed by their chemical constitution. 
H. W. 


On the Lateral Solfataras of the Chile Volcanoes, and on some 
New Minerals. By J. Domeyxo (Compt. rend., xxviii, 328, 
Abstract). 

Tue trachytic rocks of the southern Andes and the mineral waters of 

the Cordilleras contain sodium instead of potassium compounds, of 


which latter there are only traces. 
In the original memoir (Mémoires de ? Académie) analyses are given 


of some new minerals, viz. :— 
1. A subarsenite of silver, copper, and bismuth from San Antonio. 


2. A new mercurial chloride of silver. 
3. A black mineral containing iodide, chloride, and sulphide of silver, 


associated with galena and lead carbonate. 
4, A mercurial sulphide of silver combined with selenite, and pre- 


senting the appearance of that mineral. 
5. A blue mineral containing sulphide and chloride of silver with 


sulphide of antimony and antimonic hydrate. 
M. J. S. 
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Organic Chemistry. 


Derivatives of Diallyl. By L. Henry (Deut. Chem. Ges. Ber, 
vil, 20—24). 


Propargyl Octobromide.—The tetrabromide already described by the 
author is capable of further combination with bromine, very little 
hydrobromic acid is evolved, and in a few minutes the mass becomes 
solid and crystalline. Thus produced, the octobromide is a granular 
crystalline powder, but by spontaneous evaporation of its solution in 
carbon disulphide, distinct rhombohedrons of considerable size may be 
obtained. The compound is colourless, strongly refractive, and smells 
slightly of camphor. It melts at 140°—141°, and solidifies at 130°. It 
is not volatile. 

Dipropargyl, C;H;—C;H;, is isomeric with benzene, but benzene 
forms addition-products with only six atoms of the halogen. Benzene 
hexbromide is quite different in properties from the octobromide here 
described. This difference in composition and properties between the 
two compounds indicates a profound difference in the constitution of 
the hydrocarbons from which they are derived. 

Dibromo-diallyl Tetrabromide.—Dibromo-diallyl, like diallyl, com- 
C;H,BrBr, Th; 
C,H,BrBr,;, “"" 
i cae from alcohol in small pearly scales. It melts at 

From what is known of the constitution of tricarballylic acid, 
C;H;(COOH);, and of aconitic acid, C;H.(COOH),, the author thinks 
it possible that diallyl may be obtained from the former and dipro- 
pargyl from the latter by electrolysis of their alkaline salts. On the 
other hand the synthesis of aconitic acid may be expected by the 
action of potassium cyanide on propargyl tribromide, C;H;Brs, just as 
tricarballylic acid was obtained from allyl tribromide, C;H;Brs. ‘ 

WwW, A, 


bines readily with bromine, forming a tetrabromide, { 


Conversion of Dichlorallylene into Acrylic Acid. 
By A. Pinner (Deut. Chem. Ges. Ber., vii, 66). 


WHEN dichlorallylene is heated with water to 180° for 48 hours, it is 
converted into acrylic acid. These results render it probable that both 
the chlorine-atoms in dichlorallylene are united with the same carbon- 
atom, thus indicating one of the following formule for dichlorally- 
lene :-— 
CCl, 
1.) CCl,—C—CH, 2. \ 
_—— : C) Gi—tn 
_ ae! 
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Chlorhydrins. By L. Henry (Deut. Chem. Ges. Ber., vii, 
67—74). 


Tur object of this paper is to call attention to the fact that the alco- 
holic nature of the chlorhydrins is generally recognised; and it is 
mentioned that the etherification of ethylene-monochlorhydrin by 
nitric acid affords a convenient means of illustrating this, the ethylene- 
chloronitrin produced being readily distinguished from the original 
chlorhydrin by its insolubility in water. 

Acetyl chloride acts readily on ethylene-monochlorhydrin at the 
ordinary temperature, and converts it into ethylene-chloracetin, which 
is insoluble in water and boils at 143°—145°. 

The author intends to study the oxidation products and dehydration- 
products of the chlorhydrins. —" 


ed 


Action of Concentrated Hydrochloric Acid on Citric Acid at 
a High Temperature. By O. Herer (Journ. pr. Chem. [2], 
viii, 372—394). ' 


Wuen citric acid is heated with concentrated hydrochloric acid to 
140°—150°, it is converted into aconitic acid; at the same time a 
syrupy acid is formed, possessing the composition and the reactions of 
citric acid. On heating the mixture to 190°—200°, diconic acid, 
(HO, is formed, together with some black resinous matter and the tf 
syrupy citric acid, which does not seem to be an isomeride, but common 
citric acid which is prevented from crystallising by some admixture, it 
for on heating it again with hydrochloric acid to 140°, it yields aconitic | 

| 


acid, and at 200° it is converted into diconic acid. The latter acid is 
also obtained by heating aconitic acid with hydrochloric acid :— 


2C,H,O, = C,H yO> = 2CO, + co + H.O. 


Diconic acid is freely soluble in water, alcohol, and ether, and forms its 
small, apparently monoclinic crystals, having a strongly acid reaction, ie 
and melting at 199°—200°. Hi 

C,H,O;K. is a very soluble and deliquescent salt. C,H,O.(NH,)- ha 
forms a brittle crystalline wax-like mass, which is very soluble and HY 
deliquescent.—(C,H,O,Ba), + 3H,O is more soluble in cold than in hot 
water, and is obtained by slow evaporation in hard crystalline crusts, 
which lose all the water only at 200°. The anhydrous salt, (C,H,O,).Ba, 
1s an amorphous, glassy, very soluble mass. 

C,H,O,Sr + 5H.0 is obtained by slow evaporation as a crystalline 
frothy mass, which dissolves more freely in cold than in hot water. 
C;H,O,Ca + H,O is a similar body.—C,H,O,Mg + 6H,O forms hard 
crystalline crusts, dissolving freely in water. When ferric chloride is 
added to the solution of a diconate, an orange precipitate is formed, 
which dries up to an ochre-coloured powder, having probably the 
compositoin, C,H,0,Fe(OH)>. 

C,H,O,Mn + 5H,O crystallises in colourless probably monoclinic 
plates. —_C,H,O,Co + 6H,O forms small rose-coloured monoclinic 
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plates; the anhydrous salt is blue. C,HsO.Ni + 6H,0 crystallises op 
slow evaporation in pale-green crusts. C,H,O;Zn + 6H.0 forms 
monoclinic plates.—(C,H,O,)2Zn + 7H,O seems also to belong to the 
monoclinic system. 

When neutral barium diconate is mixed with lead acetate, smal] 
crystals, belonging probably to the quadratic system, separate out, 
Basic lead acetate produces a flocculent precipitate. 

C,H,O,Cu + 3H,0 is obtained by slowly evaporating a mixture of 
not too dilute solutions of cupric acetate and barium diconate, in hard 
bluish-green prisms, which are insoluble in water.—C,H,O,Sn(Sn0H) 
+ 4H,0O is a bulky precipitate, which is insoluble in acids. 

C,H,0,(C.H;)2 is produced by heating the acid gently with absolute 
alcohol which is saturated with hydrochloric acid. On adding water 
to the solution, the ether separates out as a heavy oil which cannot 
be distilled, and seems to be decomposed by boiling it with water. 

Diconic acid is bibasic, but the existence of the basic stannous salt 
shows that a third hydrogen atom may be replaced by a metal, and 
the formula is therefore C,H,O(OH)(CO.OH),. 

. C. §. 


Compounds of Aldehyde. By M. Nencxi 
(Deut. Chem. Ges. Ber., vii, 158—163). 


BENZAMIDE dissolves but sparingly in aldehyde, but on adding a few 
drops of hydrochloric acid, heat is evolved and a clear solution formed, 
from which on cooling, ethidenebenzamide (CsH;CONH).CH.CH; crys- 
tallises out. It is sparingly soluble in hot water, freely in ether and 
hot alcohol, and crystallises in white rhombic needles melting at 188°. 
By boiling with dilute acids it is resolved into its components. 
Urethane is freely soluble in aldehyde ; on adding a little water and 
exposing the liquid to the air, ethidene-wrethane (C,H;.CO,NH),CH.CH; 
crystallises out. The same compound is rapidly formed by adding, 
instead of water, a little dilute hydrochloric acid. It dissolves readily 
in ether, alcohol and hot water, and sparingly in cold water. It forms 
silky needles melting at 126°. On heating it more strongly, it is 
decomposed, an oily liquid having a pungent smell distilling over. In 
these reactions the hydrochloric acid acts like a ferment, and may be 
— by nitric or. sulphuric acid, but not by acetic acid or an 
alkali. 
» When a concentrated aqueous solution of sulphur-urea and aldehyde- 
ammonia is heated to the boiling point, the ammonia-compound of 
di-ethidene sulphur-wrea, CS(NCH.CH;).NHs, separates out in small 
needles. It is insoluble in cold alcohol and ether, very sparingly in 
hot alcohol, and little more in hot water. Its solution has an intensely 
bitter taste; it melts at 180°, and on boiling its aqueous solution, 
it is gradually resolved into aldehyde, sulphur-urea, and ammonia. 


Dilute acids produce this decomposition much more quickly. P 
C. 8. 
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Researches on Chloral. By E. Parernd and A. OaLtALoRo 
(Gazzetta chimica italiana, iii, 533—541). 


Brasson (Compt. rend., Ixxiv, 1290) by passing gaseous hydrogen | 


sulphide into anhydrous chloral, at ordinary temperatures, obtained a 
erystalline compound to which he assigned the composition of chloral 


sulphydrate, CHC1;0.H,S or CCl; — CH 1 an ; and Hagemann (Deut. 


Chem. Ges. Ber., v, 154) by passing the same gas into a solution of 
anhydrous chloral in ether, obtained a solid body having the composi- i 
tion— it 


CCl,—CHOH | 
2CHCI,0.H.8, or x | 
CCl,—CHOH 


The authors have not been able to obtain Byasson’s product, but 
even when following his directions exactly, have always obtained the i 
compound described by Hagemann. This compound is insoluble in i 
water, and decomposes gradually in contact with that liquid; in 
absolute alcohol and in ether it dissolves without alteration; it is very 
slightly soluble in cold chloroform, more easily when the liquid is i 
warmed, forming a solution which has a great tendency to remain 
supersaturated. When recently crystallised and dried over sulphuric ; 
acid, it is nearly scentless, but on exposure to the air it acquires a i 
disagreeable odour, like that of sulphuretted ethers. It melts at 128° 
when pure, but the melting point is apt to be lowered a few degrees, in i, 
consequence of the great alterability of the compound. On distillation ii 
it boils at 100°—115°, the greater part solidifying during distillation, 14 
and consisting of the unaltered products; but the first portions of the 
distillate are liquid and contain chloral. This circumstance, together 
with the rather low melting point, indicate that the compound is de- 
composed by heat. | 
Chloral sulphydrate is decomposed by strong sulphuric acid and by 4 
phosphorus oxychloride, with evolution of hydrogen sulphide, but 4 
no definite products of the reaction have been obtained. Heated ! 
' 


with phosphorus pentachloride it yields pentachlorethane, according 
to the equation— 


cae \ S + 3PCl, = 2HCI + 2PC1,0 + PCI,S + 2(CCl,.CHCI.). 

With phosphorus trichloride, it appears also to yield pentachlor- 
ethane, and with potassium cyanide, it forms sulphocyanate. 

Heated with phosphorus pentasulphide in sealed tubes to 160°— 
170°, it yields—together with hydrochloric acid and a brown amorphous 
solid—a liquid which, when decanted, distils for the most part between ; 
84° and 93°, the temperature, however, rising towards the end to 140°, 
when a yellowish oil passes over, which is decomposed by water, with 
separation of sulphur, and probably consists of sulphur chloride. lf 
The portion boiling at 93°, when washed with water and distilled in a 
current of steam, yields an oily distillate, which, after drying with 
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calcium chloride, has a very pleasant odour, boils at 87°—88°, and has 
the composition C,Cl,H. 

The boiling point and other characters of this compound show that 
it is identical with the chloracetylene dichloride, C,HCI.Cl,, or trichlor. 
ethene, CCl,.CHCI, obtained by Berthelot a. Jungfleisch (Compt. rend, 
Ixix, 542, Chem. Soc. J. [2], x, 996), and by Paterno a. Pisati (Gazzetta, 
i, 461; Chem. Soc. J. [2], ix, 1191). It unites directly with bromine, 
and when treated with antimony pentachloride, yields pentachlorethane 
boiling at 158°. The method of preparing it as above described is 
much more productive than those previously employed, namely the 
action of alcoholic potash en acetylene tetrachloride, or that of phos. 
phorus pentachloride on dichloraldehyde. 

Trichlorethene is not altered by boiling with aqueous potash, but 
when boiled with alcoholic potash, it is converted into the compound, 
CCl,—CH(OC.H;). 

H. W. 


Action of Hydrogen Sulphide on Chloral Hydrate. 
By G. Wyss (Deut. Chem. Ges. Ber., vii, 211—212). 


On passing hydrogen sulphide into a concentrated aqueous solution of 
chloral hydrate, a white crystalline solid [CH(OH)CCI,]2S, is formed, 
identical with that described in the last abstract. It must be washed 
with dilute hydrochloric acid, as pure water decomposes it. It dis- 
solves in all proportions in alcohol and ether, and freely in benzene, 


chloroform and carbon sulphide, separating from these solutions in 
rhombohedral crystals, melting with decomposition at 127°—128°. 
By the action of acetyl chloride it is converted into [CH(OC,H;0) 
CCl; ]28, which crystallises from alcohol in well-defined prisms melting 
at 78° and dissolving freely in benzene and chloroform. When hydrogen 
sulphide is passed into a dilute aqueous solution of chloral hydrate, 
the crystalline body is not formed, but an oily liquid possessing a very 
disagreeable odour, and consisting apparently of a mixture of different 
compounds. “ss 


Compounds of Chloral. By V. Meyer and L. Duk 
(Ann. Chem. Pharm., clxxi, 65—78). 


AcetyL chloride acts readily on chloral hydrate ; the product, however, 
does not contain trichlorethidene diacetate, but consists of tetrachlor- 
ethyl acetate, CCl3.CHC1.0C,H;0, which is also readily formed by the 
direct union of anhydrous chloral and acetyl chloride, and therefore 
corresponds with the compound obtained by combining aldehyde with 
acetyl chloride. Tetrachlorethyl acetate is a limpid liquid, boiling at 
185°, and having at 17° the specific gravity 14761. It has a fruity 
and camphor-like odour, and is decomposed by hot concentrated potash, 
with formation of chloroform. Although the expected diacetate was 
not formed, this does not prove that chloral hydrate is not a molecular 
compound, inasmuch as acetyl chloride acts on glycol in a simuaiy way, 


{ 
H 
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water being produced together with the compound CH,CI.CH;. 
0C.H,O. On the other hand it must not be forgotten that the 
vapour of chloral hydrate has the density 2°86, and is therefore a 
mixture of chloral and water. When chloral alcoholate is treated 
with acetyl chloride, the compound CCl;.CH { pn is formed, a 
limpid liquid boiling at 198°, and having at 11° the specific gravity 
1:327. Its odour resembles that of the preceding compound, but it is 
much more stable, and not decomposed by boiling concentrated potash. 
Chloral alcoholate is therefore undoubtedly a molecular compound ; 
this has already been proved by Henry, who, by acting on it with phos- 
phorus pentachloride, obtained tetrachlorethyl oxide CCl;.CHC1.0C,H;. 

Trichlorethidene diacetate, CCl3.CH(OC,H;O).2, is produced by heat- 
ing chloral with acetic anhydride to 150°. It is a limpid liquid boiling 
at 221°—222°, and having at 11° the specific gravity 1°422. Its odour 
is not quite so pleasant as that of the two other compounds. Cold 
potash has no action on it, but on boiling the odour of chloroform is 
observed. 

Glacial acetic acid dissolves chloral with evolution of heat. When 
the liquid is rapidly evaporated over sulphuric acid, an isomeric chloral 
hydrate is formed, melting at 80°, while on slow evaporation either a 
mixture of this body with common chloral hydrate melting at 57° is 
obtained, or the latter alone is produced. In this reaction no acetic 
anhydride is formed. This cannot be demonstrated by distilling the 
product of the reaction, because chloral hydrate is decomposed by heat, 
and the water thus formed would of course act on the acetic anhy- 
dride. The liquid was therefore gently heated with phenol, but no 
phenyl acetate was produced. 

The constitution of two chloral hydrates may be explained by the 
following formule :— 


(1) CCl,.COH + H,0. (2) CCl;.CH(OH)>. 


But it is also possible that they are polymerides. 

When a drop of pure chloral is placed near liquid trimethylamine, 
dense white fumes are formed, and when chloral is added drop by drop 
to well-cooled trimethylamine, a violent reaction sets in, and the pro- 
duct forms a brilliant white mass which, after breaking the test-tube, 
to which it firmly adheres, has quite the appearance of a stearin- 
candle. This body loses all the trimethylamine in an exsiccator, or 
when air is passed over it, and is a mixture of several compounds, 
which could not be separated, but seem to consist of polymeric 
chlorals, for on exhausting the body with ether-alcohol and evaporat- 
ing the solution, chloral alcoholate separates out. 

C. 8S. 


Action of Potassium Cyanide on Crotonic Chloral. By 
Q. Wauacu and A. BOEHRINGER 
(Deut. Chem. Ges. Ber., vi, 1539—1541). 


Wattacn has formerly shown that bv the action of potassium cyanide 
on an alcoholic solution of chloral, ethyl dichloracetate is formed. 
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Crotonic chloral yields under the same conditions ethyl monochloroero. 
tonate, boiling at 176°—178°. When this ether is heated with con. 
centrated hydrochloric acid to 140°—150°, the free acid is obtained, 
which is identical with the monochlorocrotonic acid formed by the 
direct reduction of trichlorocrotonie acid. These reactions tend to 
show that in the latter acid the three chlorine-atoms are not combined 
with the same carbon atom, and its constitution is probably the fol- 
lowing :— 


CH.CI—CCl1—CCl—CO.H, 


because it has been found that in the fatty group the halogens are 
more easily eliminated the nearer they are to the carboxy]. 


C. §. 


Nitrocarbol. By R. Preisisca (J. pr. Chem. [2], viii, 
309—327). 


NirrocarBoL (nitromethane) was obtained by Kolbe’s method, the yield 
being the same whether the solution of potassium monochloracetate 
and nitrite employed was concentrated or dilute, the only difference 
being that in the latter case the liquid does not froth so much. By 
using 100 grams of monochloracetic acid, about half the calculated 
quantity was obtained, but by employing 250—300 grams of the 
acid, the yield was only one-third of that required by the theory. 
Among the secondary products ammonium carbonate was found, the 
presence of which caused the blackening of the liquid and the loss of 
nitrocarbol. Dry ammonia does not act on nitrocarbol, but aqueous 
ammonia dissolves it, the liquid soon darkening, and carbon separating 
out. When a little water is added to a mixture of alcoholic ammonia 
and nitrocarbol, and the solution is evaporated under the exsiccator, a 
small quantity of fine brownish needles is obtained, which soon 
undergo complete decomposition, even if kept in a closed tube. By 
heating nitrocarbol with iron-filings, acetic acid and water, it was 
converted into methylamine. The sodium-compound is conveniently 
prepared by precipitating an alcoholic solution of nitrocarbol with 
alcoholic soda, and washing the precipitate once with alcohol on the 
filter pump. In the moist state it soon turns yellow, and it is there- 
fore advisable to use only a small quantity of nitrocarbol for each 
operation. With an alcoholic turmeric-solution it produces a deep-red 
colour. Sodium-nitrocarbol acts violently on acid chlorides, but no 
definite compounds could be obtained; neither was an isomeride of 
nitrotoluene formed by acting on it with bromobenzene. Chlorine and 
bromine do not act on nitrocarbol, even in the sunshine, while by 
leaving it in contact with a mixture of nitric acid and sulphuric acid 
for some weeks, a body was formed exploding most violently on distil- 
lation. When nitrocarbol is mixed with bleaching powder and a 
little water, a brisk evolution of gas sets in, and chloronitrocarbol, 
CH,CINO,, distils over. It boils at 98° and possesses a very pungent 
and irritating smell. The corresponding bromine-compound could not 
be obtained in the pure state. Nitrocarbol is not acted upon by phos- 
phorus pentoxide, or by concentrated sulphuric acid; but on heating it 
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ntly with the fuming acid, a violent reaction sets in, carbon monoxide 
and sulphur dioxide escape, and hydroxylammonium sulphate is 


formed :— 


CH,;NO, = CO + NH,0O. 


Hydroxylamine sulphate forms large triclinic crystals melting at 
140°, whereas, according to Lossen, this salt is monoclinic, and melts 
at 170°. When it is fused gases are given off, and acid ammonium 
sulphate is left behind. 

Hydroeylammonium chloride was prepared by precipitating the sul- 
phate with lead acetate and treating the filtrate with hydrochloric acid 
and alcohol ; it crystallises in thin plates consisting of NH,OCI. 

C. 8S. 


The Nitro-compounds of Inosite. By H. Vou. 
(Deut. Chem. Ges. Ber., vii, 106). 


Wuen finely pulverized anhydrous inosite is added gradually and with 
constant stirring to well-cooled nitric acid (first hydrate), or a mixture 
of 1 vol. nitric acid and 2 vols. sulphuric acid, no gas is evolved, but 
a nitro-compound, hewnitro-inosite, is produced, having the formula 
(,H,(NO2).0¢. This product is thrown down as a sandy crystalline 
precipitate on addition of sulphuric acid to the nitric acid solution pro- 
duced in the first case, and forms a sandy crystalline mass in the 
second. The crude product is purified by washing with water and 
crystallisation from alcohol; the alcoholic mother-liquors contain 
trinitro-inosite, and the mother-liquors from which this compound had 
separated by spontaneous evaporation gave a resinous product, from 
which inosite was reproduced by the action of ammonium sulphide. 

C. R. A. W. 


By J. Voutuarp (Deut. Chem. Ges. Ber., vii, 
100—102). 


Tur author finds that this substance can be easily prepared by desulphur- 
ising sulphurea in aqueous solution with mercuric oxide. The pre- 
cipitated oxide acts most energetically, but the red oxide is preferable 
when considerable quantities of the sulphurea are to be operated on. 
Tn both cases they should be previously ground up with water and only 
added very gradually, otherwise much dicyanamide is produced. Of 
course excess of the mercuric oxide must be avoided. The completion 
of the decomposition may be readily ascertained by placing a drop of 
the solution on filter-paper and testing it with an ammoniacal silver 
solution; if any of the urea remains undecon:posed, a black stain of 
silver sulphide is immediately perceived. The aqueous solution of the 
cyanamide, after the addition of a few drops of acetic acid, may be 
evaporated on the water-bath until it solidifies on cooling. By treat- 
ment with ether it is separated from a small quantity of dicyanamide 
and a flocculent substance which remains undissolved. The author 
recommends the employment of an ammoniacal silver solution for 
titrating sulphurea. C. E. G. 


Cyanamide. 
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Action of Potassium Cyanate on Sarcosine. By EH. Satxowsx1 
(Deut. Chem. Ges. Ber., vii, 116). 


EQUIVALENT quantities of sarcosine and potassium cyanate and sulphuric 
acid are employed, the two latter being ultimately added in small 
quantities at a time to the aqueous solution of the former substance; 
alcohol is then added whereby potassium sulphate is thrown down; 
the alcoholic filtrate on standing yields a crystalline product apparently 
methyl-hydantoic acid. This substance heated in a sealed tube with 
baryta water to 130°—140° gives rise to ammonia, carbon dioxide, and 
a mixture of methyl-diglycollamic and methyl-triglycollamic acids. 
Baryta water gives a similar product with taurine; a higher tempe- 
rature (about 220°) being required, ammonia and di-isethionamie acid, 


NH { aan om resulting. The ammonium salt of this acid is 


isomeric with taurine; the barium salts crystallise with great facility. 

Moist silver oxide heated with methyl-hydantoic acid gives not 
silver methyl-hydantoate, as might be expected, but the silver com- 
pound of methyl-hydantoin. Methyl-hydantoin melts at 156°, not at 
145°, as stated by Hoppe-Seyler and Baumann. 


C. R. A. W. 


Sulphurea and Guanidine. By J. VotyHarp 
(Deut. Chem. Ges. Ber., vii, 92—100). 


THE process given by Reynolds for the preparation of sulphurea, 
namely by heating ammonium sulphocyanate for several hours to 170°, 
yields but a comparatively small proportion of the urea; and even 
when the heating is continued for a long time the proportion does not 
notably increase. This is owing to the circumstance that sulphurea 
when heated to 160° to 17U° is partly reconverted into ammonium 
sulphocyanate. The author considers the temperature prescribed by 
Reynolds unnecessarily high, as by heating the sulphocyanate only to 
135°—140° he obtained 22 per cent. of sulphurea, whilst at 170° the 
yield was only 19 per cent. The best way of extracting the urea from 
the crude product is to treat it with about two-thirds of its weight of 
water, collect the urea, and dry it on a plate of gypsum. The mother- 
liquors, when evaporated at alow temperature and again heated, yield a 
further quantity of sulphurea; but this soon decreases, and at last no 
more can be obtained from the residue, although it still gives all the 
reactions of ammonium sulphocyanate. By careful crystallisation a 
new substance may be extracted from the residue, which is the sulpho- 
cyanate of a base rich in nitrogen. In order to prepare the free base 
from this salt the aqueous solution is decomposed with silver sulphate 
and the sulphuric acid subsequently removed from the sulphate of 
the base by caustic baryta. This base was found to be guanidine. 
When ammonium sulphocyanate is heated in a retort decomposition 
begins considerably below its fusing point, accompanied by a sublima- 
tion of ammonium trisulphocarbonate; at 170° the decomposition takes 
place more rapidly, and at 180°—190° the odour of carbon bisulphide 
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is observed. Ammonium sulphocyanate can be almost entirely decom- 
sed at a temperature of 170°, but the heating must be continued for 
100 to 120 hours, whilst at 180°—185° only 20 hours are necessary. 
In both cases the residue consists almost entirely of guanidine, amount- 
ing to from 34 to 38 per cent. of the ammonium sulphocyanate 
employed— 
5CNSNH, = 2CNSCN;H, + C8;N.Hsg. 


The author supposes that in this reaction sulphurea is first formed, 
which then splits up into sulphuretted hydrogen and cyanamide ; thesé, 
in the presence of the excess of ammonium sulphocyanate, form guani- 
dine sulphocyanate and ammonium trisulphocarbonate, thus— 


CSN.H, => H.S + CN,H:. 


Sulphurea. Cyanamide. 


CN.H, + CN.S.NH, = CNS.CN;H,. 


Cyanamide. Ammonium Guanidine 
sulphocyanate. sulphocyanate. 


HS _ SNH, 
CSN.H, + H.S — os{ SNH; 
Ammonium Ammonium 
sulphocyanate. trisulphocarbonate. 


To prepare the guanidine sulphocyanate, well-dried ammonium sulpho- 
cyanate is heated in a retort furnished with a thermometer to 180° to 
190° for twenty hours. If the operation is successful, the product, on 
cooling, will solidify to a mass of large crystals, which are readily 
osluble in rather more than their own weight of water. By repeated 
crystallisation and the use of animal charcoal the salt may be obtained 
in the pure state. Guanidine carbonate can be easily prepared from 
this by mixing equivalent quantities of the salt and potassium car- 
bonate, dissolving them in the smallest possible quantity of boiling 
water, evaporating nearly to dryness, and extracting with alcohol, 
which leaves the guanidine carbonate undissolved. It may be purified 
by crystallisation from water. 

The formation of guanidine sulphocyanate throws a new light on 
the products which Liebig obtained by the action of heat on ammonium 
sulphocyanate. The elimination of sulphuretted hydrogen from guani- 
dine sulphocyanate would leave a polymeric cyanamide— 


CNSCN;H, a H.S — C.N,H,. 


and the composition of melam closely resembles that of a cyanamide. 
The author is engaged in the investigation of this subject, and has pre- 
pared a substance having the composition assigned to ammelide by 
Gerhardt. He also finds that when the product left on calcining melam 
until gases cease to be evolved is melted with potassium carbonate, it 
yields almost pure potassium mellonide, forming an excellent process 
for the preparation of that substance. 
C. E. G. 


2k 
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The Constitution of Parabanic Acid and Synthesis of its 
>” By N. Menscuurkin (Deut. Chem. Ges. Ber. 
vii, 25). 


PaRABANIC acid is monobasic. It probably contains the elements of 
cyanic acid, from the readiness with which ammonium parabanate 
passes into the isomeric oxaluramide; and it may therefore be con- 
sidered to be owimidocyanic acid— 


(C,0,) HN.CNHO. 


This view is confirmed by the reactions of dimethylparabanic acid 
(cholestrophan), which is really the methyl-ether of methyl-parabanic 
acid, and has the following constitution :— 


(C,0,) (CH;)N.CN(CH,)O. 


The constitution of these compounds is also shown by their synthesis 
from imides and cyanic acid. Succinimide and cyanic ether produce 
the ethyl-ether of succinimidocyanic acid (or more shortly succidcyanic 
acid )— 

(C,H,0,) HN.CN(C.H;)0. 
The constitution of the parabanic acid series of uric acid derivatives 


being thus determined, the author intends to proceed with the exami- 
nation of the other series derived from the same source. 


G. T. A. 


Methylhydantoic Acid. By E. Baumann and F. Hoppe-Seyter 
(Deut. Chem. Ges. Ber., vii, 34—38). 


THE compound which Schultzen found in the urine of dogs fed with 
sarcosine is methylhydantoic acid. It is also formed by heating an 
aqueous solution of sarcosine, potassium cyanate, and ammonium sul- 
phate for two days to 40°. It is not freely soluble in cold water and 
alcohol, but dissolves readily in warm water and alcohol, and crystallises 
in needles grouped in stars. It has an agreeable sour taste; its dilute 
solution can be boiled,. but when more concentrated the acid is con- 
verted into methylhydantoin ; the same decomposition also takes place, 
but more slowly, when the dry acid is heated to 100°. Methylhydan- 
toic acid is also formed by boiling an aqueous solution of sarcosine, 
urea and baryta, or by leaving it to stand for some days at 40°, while 
by using glycocine in place of sarcosine, hydantoic acid is obtained. 


C. 8. 


Constitution of Benzene Derivatives. By T. PETERSEN 
(Deut. Chem. Ges. Ber., vii, 58—63). 


PyROcATECHIN is regarded by the author as a1 : 2 derivative of ben- 
zene, and hydroquinone is considered to be al: 4 derivative, while 
resorcin is probably a 1 : 3 derivative. Further experiments have con- 
firmed the statement made by him in conjunction with Baehr-Predar', 
that hydroquinone and resorcin are both formed by the action of potash 
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on the chlorophenol previously investigated by them. The author still 
regards phenol-parasulphonic acid as a 1: 3 compound, and the 
chlorophenol obtained from it by the action of phosphorus pentachloride 
as al: 4 derivative of benzene. Probably the action of phosphorus 
pentachloride on phenol-parasulphonic acid may be represented by the 
following equations :— 


(1.) CsH.OH.SO;H + PCI, = C,H;.OH + SO,Cl, + POC. 
(2.) C,H;.OH + SO.Cl, = C,H,Cl.OH + SO, + HCl. 

(3.) C;H,;ClO + PCI; = C,;H,Cl, + POC), + HCl. 

(4.) C-H;ClO + POC], = POCI,(0.C,H;Cl) + HCl. 

(5.) POCI(0.C,H,Cl) + PC]; = C.H,Ch + 2POCI,. 


T. B. 


Constitution of Dinitrobenzene. By C. WursTER 
(Deut. Chem. Ges. Ber., vii, 148—152). 


Wuen the dinitrobenzoic acid obtained by oxidising common dinitro- 
toluene is reduced with tin and hydrochloric acid, no diamidobenzoic 
acid is formed, but carbon dioxide is eliminated, and the diphenyl- 
amine melting at 63°—64° is obtained. Now as dinitrotoluene is ob- 
tained both from 1: 2 and from 1: 4 nitrotoluene, the nitroxyls occupy 
the positions 2:4 = 1:3. From this it would appear that the so- 
called paradiphenylamine, as well as dinitrobenzene, which yields the 
same diamido-compound, do not belong to the para-series. a* 


Nitrophenol and Dinitrobenzene. By H. Satkowskx1 
(Deut. Chem. Ges. Ber., vii, 42—47). 


Wuey the silver-salt of the non-volatile nitrophenol is treated with 
methyl iodide, a nitranisol is obtained, which, by reduction and conver- 
sion of the resulting amidanisol into diazo-anisol bromide, and distilla- 
tion of this compound with lime, yields a bromanisol boiling at the 
same temperature as that obtained by direct substitution. By the 
action of methyl iodide and sodium it is converted into a cresoi-methyl 
ether, which on oxidation yields pure anisic acid. From this it 
appears that the non-volatile nitrophenol is a para-compound, and con- 
sequently that dinitrobenzene and the so-called paranitraniline obtained 
from it cannot belong to this series: for when the methyl ether of the 
non-volatile nitrophenol is heated with ammonia, the nitraniline melting 
at 146° is obtained. 
C. S. 


Crystallised Xylene or Paradimethylbenzene, By P. JaAnNAscn 
(Ann. Chem. Pharm., clxxi, 79-—83). 


In preparing paraxylene from parabromotoluene, methyl iodide, and 

sodium, the mixture must not be diluted with ether, because, even if 

it is perfectly dry and pure and the vessel well cooled, the reaction 

always sets in suddenly and proceeds very violently. But when pure 
2x2 
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benzene is used, the reaction begins at the common temperature, and 
goes on also rapidly but quietly. Pure paraxylene forms beautiful 
large monoclinic prisms, melting at 15°, and boiling at 136°—137°, 
From 500 grams of bromotoluene no more than 100 grams of the 
hydrocarbon could be obtained, crystallised ditolyl being obtained as 
bye-product in not inconsiderable quantity. When paraxylene is 
nitrated, no mononitro-compound is formed, but only the two dinitro. 
paraxylenes, one melting at 93° and the other at 125°. When bromine 
is added to well-cooled paraxylene, a liquid product, which violently 
attacks the eyes, is formed. In order to free it from bodies containing 
bromine in the methyl groups, it was boiled with alcoholic potassium 
sulphide, and thus pure monobromoparaxylene was obtained, a liquid 
boiling at 199°5°—200°5°, and solidifying in a freezing mixture to 
brilliant white plates or large broad needles melting at + 10°. 
C.§8 


Derivatives of Diphenyl. 
By G. Scuutrz (Deut. Chem. Ges. Ber., vii, 52—55). 


Nitrodiphenyl, C,zH;NO,, is obtained by treating diphenyl with an 
excess of concentrated nitric acid in the cold, or with the required 
quantity in a hot solution of acetic acid. It is also produced by con- 
verting amidonitrodiphenyl into a diazo-compound and boiling this 
with alcohol. It is sparingly soluble in cold, more freely in hot 
alcohol, and forms needles melting at 113°, and boiling at 340°. On 
oxidation it yields paranitrobenzoic acid. The corresponding amido- 
diphenyl, C,,H,NH2, is sparingly soluble in cold water, more frecly in 
hot water and alcohol, and crystallises in small plates melting at 49°— 
50°. It appears to be identical with Hofmann’s xenylamine, its sul- 
phate being sparingly soluble in water. When diphenylphenol is dis- 
tilled with phosphorus pentachloride, monochlorodiphenyl, C.H,Cl, is 
obtained, melting at 75°, and yielding by oxidation paracblorobenzoic 
acid. It thus appears that all mono-derivatives of diphenyl] are para- 
compounds, with the exception of diphenylcarbonic acid, which Fittig 
obtained from phenanthrene. 

Dinitrodipheny] is not oxidised by heating it with acetic acid and 
chromic trioxide, but amidonitrodiphenyl is converted into paranitro- 
benzoic acid. When this amido-compound is converted into bromo- 
nitrodiphenyl by means of the diazo-reaction, and the latter is 
oxidised, it yields paranitro- and parabromobenzoic acid. The same 
bromonitro-dipheny] is obtained, together with another compound, pro- 
bably an isomeride, by nitrating monobromodipheny]; it is almost m- 
soluble in cold alcohol, sparingly in hot alcohol, and crystallises 
from toluene in colourless needles melting at 173° and boiling above 
360°. From this it appears that dinitrodipheny] is a dipara- compound, 
and this is further proved by the fact that, by converting benzidine 
into dibromodiphenyl, a compound is obtained which is identical with 
common dibromodiphenyl, both yielding by oxidation parabromo- 
benzoic acid. When Fittig’s isodinitrodiphenyl is reduced with hydro- 
gen sulphide, iso-amidonitrodiphenyl is produced, crystallising from 
alcohol in short red prisms, which melt at 92°—93°. It differs from 
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the para-compound by forming crystalline salts. The hydrochloride, 
(,,HsNO,(NH.)CIH, crystallises in long white needles which may be 
dried at 100°, and are only decomposed when washed with a large 
quantity of water. a 


Diphenylene Sulphide and Disulphide. By C. GraEBE 
(Deut. Chem. Ges. Ber., vii, 50—52). 


Tue so-called paraphenyl sulphide, which Stenhouse obtained by the 
action of heat on phenyl sulphide is not an isomeride, but consists of 
diphenylene sulphide, C,,.H,S; it forms needles melting at 97°, and 
yields on oxidation C,,HsSO, (Stenhouse’s parasulphobenzene). By 
the action of phosphorus sulphide on phenol, Kekulé obtained, besides 
phenyl sulphide, another crystalline product. This hody is identical 
with Stenhouse’s phenylene sulphide, and has the composition 
Cy.HsS,. It dissolves sparingly in cold alcohol, more readily in hot 
alcohol, and forms crystals melting at 153°, and boiling at about 360°. 
Hot sulphuric acid dissolves it with an intense violet colour. a a 


Constitution of Phenylethyl Bromide. By B. Rapziszewsk1 
(Deut. Chem. Ges. Ber., vii, 140—143). 


Tue phenylethyl bromide obtained by heating ethylbenzene with 
bromine to 140°—150° is a secondary compound, C,H;.CHBr.CH;. On 
dissolving it in glacial acetic acid and adding dry silver acetate, a 
reaction sets in, and the corresponding acetate is formed, which on 
distillation is partially resolved into styrolene and acetic acid. Itisa 
liquid boiling at 213°—216°, and smelling like jessamine. Concen- 
trated alcoholic potash converts it into styrolene and metastyrolene, 
but on heating it with aqueous soda, to which a little alcohol is added, 
to 100°, it yields secondary phenylethyl alcohol, which boils at 202°— 
204°, and is identical with the alcohol which Emmerling and Engler 
obtained by combining acetophenone with nascent hydrogen. When 
the bromide is heated with an alcoholic solution of pure potassium 
cyanide, it yields, besides styrolene, metastyrolene and other products, 
a small quantity of a nitril, which, by the action of potash, is con- 
verted into a liquid acid. Fittig’s phenylethyl chloride is a normal 
compound, because it yields by the same reaction almost the theoretical 
quantity of hydrocinnamic acid. 

When phenylethyl bromide is treated with zinc and benzene, it yields 
diphenylethane, CH;.CH(C,H;)2, which boils at 268°—270°, and is 
identical with the hydrocarbon, which Goldschmiedt prepared from 
diphenyltrichlorethane (page 370). At the same time a white solid, 
melting at 124° and having an agreeable odour is formed. Pheny]- 
ethyl bromide, ethylbenzene, and zinc yield the hydrocarbon 


CH,.CH { mg G11,’ Which on oxidation yields, besides. little benzoic 


acid and terephthalic acid, a considerable quantity of parabenzoylben- 
zoic acid, C,H;.CO.C,H,.CO.H. 
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When phenylethy] bromide is distilled, it is resolved into styrolene and 
hydrobromic acid. Propylbenzene obtained from normal propyl bro. 
mide and bromobenzene, yields a bromide which, on distillation, splits 
up into hydrobromic acid and an allylbenzene which forms a dibromide 
melting at 60°, and seems therefore to be identical with Fittig’s hydro. 
carbon. 

C. §. 


The Relative Positions of the Side-chains in Zincke’s Hydro- 
carbons. 
By B. Rapziszewsxy (Deut. Chem. Ges. Ber., vi, 810—812). 


THE author considers the solution of this problem to be of great im. 
portance, on account of the close relation which exists between benzyl. 
toluene—the first discovered of these hydrocarbons—and anthracene 
(this Journal [2], xi, 500). The conversion of tolylphenylketone— 
the first oxidation-product of benzyltoluene—into benzene and para- 
toluic acid realised by Merz and Kollarits (this Journal [2], xi, 1035), 
indicates that benzyltoluene is a member of the para (1 : 4) series. 
This is confirmed by the author’s observation that conversely this 
ketone may be obtained by distilling a dry mixture of the calcium 
salts of benzoic and paratoluic acids. The product, when purified by 
fractional distillation, was a pleasant-smelling liquid, which boiled at 
310°—312°; a portion became crystalline after standing for some 
weeks. When oxidised it gave (para) benzoylbenzoic acid. 

From this result, together with the fact that the hydrocarbon, 
(CsH;)C.Hy.C,Hy(C.H;), obtained from ethylbenzene yields paraben- 
zoylbenzoic acid, amongst other products, on oxidation (this Journal 
[2], xi, 1028; xii, 469), and from Merz and Kollarits’ experiments, the 
author infers that the new hydrocarbons are members of the para- 
series; also that anthracene consists of two benzene nuclei held 


| | 
together by the group CH — CH, the two carbon-atoms in this group 


being associated with the one nucleus in the position 1 : 2, with the 
other in the position 1 :'4. 
H. E. A. 


On the Constitution of Anthracene. By A. Beur and 
W. A. van Dorp (Deut. Chem. Ges. Ber., vii, 16—19). 


Tue authors have examined the action of oxidising agents upon the 
two tolyl-phenyl-ketones. These bodies were first separated as far as 
possible by crystallisation and fractional distillation. The liquid 
modification oxidised with potassium dichromate and sulphuric acid 
gives, besides parabenzoylbenzoic acid, a small quantity of Zincke’s 
B-benzoylbenzoic acid. 

When oxidised with manganese dioxide and sulphuric acid, the 
liquid ketone gave anthraquinone and parabenzoylbenzoic acid. The 
8-benzoylbenzoic acid could not be detected. 

The solid tolylphenylketone furnished parabenzoylbenzoic acid when 
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oxidised with potassium dichromate and sulphuric acid. By the action 
of manganese and sulphuric acid no anthraquinone was produced, but 
parabenzoylbenzoic acid, and a small quantity of another acid of much 
higher melting point, the nature of which the authors have not yet 
investigated. The crystallised ketone yields by distillation with zinc- 
dust an oil which boils at about 280°. A fraction boiling at 285°— 
286° (corr.) was analysed, and gave numbers agreeing with the 
formula of benzyltoluene. 

It gave parabenzoylbenzoic acid by oxidation, and was not changed 
when passed over red-hot pumice. It is therefore parabenzyl- 
toluene. Starting from the two benzyltoluenes, then, we have the 
following series :— 


Parabenzyltoluene F , 
Benzoylbenzoic acid } melting at 194°. 


Tolylphenylketone, melting at 57°. 
B- (probably ortho-) benzyl-toluene. 
Benzoylbenzoic acid, melting at 85°. 
Liquid tolylphenyl-ketone. 
Anthracene. 

Anthraquinone. 


From the following considerations, therefore, anthracene must not 
be regarded as a para-derivative of benzene. Parabenzyltoluene, by 
the action of heat, yields no anthracene. Paratolylphenylketone 
oxidized with manganese dioxide and sulphuric acid gives no anthra- 
quinone, and, lastly, this solid quinone passed over heated lead oxide or 
zinc, yields neither anthraquinone nor anthracene, whilst the isomeric 
compound treated in the same way, furnishes these derivatives. 


W. 4. F, 


Synthesis of Phenanthrene. By C. Grarse (Deut. Chem. Ges, 
Ber., vii, 48). 

By passing toluene through a red-hot tube, Berthelot obtained benzene, 
naphthalene, dibenzyl and isomerides, anthracene, chrysene, benz- 
erythrene, &c. The author has repeated this experiment, and found in 
the product benzene in small quantity, diphenyl, anthracene, and phenan- 
threne, but no naphthalene. The chief product is a liquid boiling at 
270°—280°, and consisting of probably two ditolyls. a 


Cymene Mercaptan, and Researches on the Constitution of 
Thymol. By M. Becuuer (J. pr. Chem. [2], viii, 167—182). 


THE cymene mercaptan employed in this research was prepared from 
camphor cymene by first converting it into potassium cymenesulphate 
by treatment with a mixture of equal volumes of oil of vitriol and 
Nordhausen sulphuric acid, diluting the product with water, neutralis- 
ing with calcium carbonate, and subsequently decomposing the resulting 
calcium compound with potassium carbonate. This was then treated 
with phosphorus pentachloride, and the cymene sulphochloride thus 
obtained was converted into the mercaptan by the action of zinc and 
dilute sulphuric acid. 
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_ Cymene mercaptan, CyoH;3.SH, is a colourless, strongly refracting 
liquid of density 0-995, and boiling at 233°. It is insoluble in water, 
but easily soluble in alcohol and ether. The mercury compound, 
aa \ Hg", crystallises from alcohol in fine glistening needles. The 


lead-compound, Cs \ Pb, is a bright yellow amorphous substance, 
insoluble in water, but very soluble in ether. This mercaptan differs 
from that prepared from thymocymene by means of phosphorus penta- 
sulphide (Fittica, Deut. Chem. Ges. Ber., vi, 938), in that the latter 
gives a lead-compound, crystallising in yellow needles. 

On digesting the mercaptan with concentrated nitric acid, it dissolves, 
and on evaporating the excess of acid, a yellow crystalline mass is left, 
very soluble in water. By sublimation, this substance yields toluic acid, 


C.Hy { a , melting at 175°, but as not a trace of this acid passed 


over when the original product was distilled with water, it became 
evident that it was formed during the sublimation. After many trials 
the author succeeded in purifying it by repeated decomposition of the 
lead salt. It crystallises in tufts of needles having the composition of 


CH, 
sulphotoluic acid, CsH;< COOH, it is very soluble in water, alcohol 
S0,0H 
CH; 
and ether. Its lead salt, cad COO \Pb + H,O, is rather soluble in 
S0,0 


hot water, and crystallises in microscopic needles. The magnesium salt, 
H; 
C.H;< COO Me + 3H20, forms tufts of colourless needles, which 
$0.0 f~ 8 


are very easily soluble in water. Fittica’s sulphotoluic acid exhibits 
totally different properties; it is yellow, insoluble in water and soluble 
with difficulty in alcohol. 

An alkaline solution of the mercaptan was treated with a slight excess 
of potassium permanganate, and on acidulating the solution, an oil 
separated, which became semi-solid on standing, but as it was not soluble 
in any of the usual menstrua, it could not be purified. Ether likewise 
removed an oil from the acidulated solution, but the author was equally 
unsuccessful in his attempts to obtain it in the pure state. Bromine 
acts readily on the mercaptan suspended in water, with development 
of heat. After removing the excess of bromine in a current of steam, 
a heavy oily mass was left which showed no signs of solidification. It 
is insoluble in water, slightly soluble in alcohol, easily in ether. It 
appeared to be a mixture of the monobrominated mercaptan, C,Hi3.SBr, 
with more highly brominated products. 

To obtain some insight into the constitution of the cymophenol 
formed by fusing potassium cymenesulphate prepared from camphor 
cymene, with potassium hydrate, the following method was adopted :— 
Sodium mercaptide was first formed by adding the requisite quantity 
of sodium to a solution of the mercaptan in anhydrous ether, and 
digesting the mixture. An equivalent of methyl iodide was then in- 
troduced, when sodium iodide separated, and the new sulphuretted 
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ether, CeH; . C;sH,; . CH; . SCH;, remained in solution in the ether. 
After removal of the latter by evaporation, the new compound was left 
as a colourless powerfully refracting liquid of unpleasant odour. It 
has a density of 0°986, and boils at 244°. It was desulphurised by 
sing its vapour over strongly heated copper turnings, but the 
dimethylpropylbenzene produced, being limited in quantity, could not 
be obtained in the pure state. It was, therefore, at once submitted to 
the oxidising action of nitric acid, when it yielded an acid of the 
CH; 
formula, CsH;< CH; , subliming in white needles and soluble in 
COOH 
water, alcohol, and ether. This acid was converted into the correspond- 
ing dimethylbenzene by heating it with lime, and then oxidised by digest- 
ing it for three or four hours with potassium dichromate and sulphuric 
acid. No isophthalic was produced, but the author observed needles in 
the condensing tube, which appeared to be phthalic anhydride. In this 
case the mercaptan from camphor cymene would have the formula, 


4 

C 

| 

CH; 

C,H, C;H, 

| 

( ( 

“ZN 
| C—H ae — 

| ; whilst thymol would be By the 
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CH;. CH; 


method employed by the author, the hydrogen in the SH group is first 
replaced by sodium, and this again by methyl. The sulphur is then 


43447 


C 


ZN, 
H—C C—H 
removed, leaving the hydrocarbon | . By the treat- 
H—C C—CH; 
YY 
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ment with nitric acid the propyl group in this hydrocarbon is replaced 
by COOH, and the dimethylbenzene obtained by distilling this acid 
H 


C 
VAN 
H—C C—H 
with lime has consequently the formula | || . By oxida. 
H—C C—CH; 
\Z 
| 
H 
| 
C 
VN 
H—C C—H 
tion it yields phthalic acid, | | 
H—C C—COOH 
4 
| 
COOH 


Note on Corallin. By A. ComarLue 
(J. pr. Chem. [2], viii, 161—166). 


Tue author first notices the confusion which exists with regard to the 
nature of the rosolic acid obtained by different chemists, and also the 
discrepancy in the amount of product from a given quantity of phenol. 
In a series of experiments made with various proportions of phenol, 
sulphuric acid, and oxalic acid at temperatures of 115° and 150°, the 
amount of corallin produced varied from 15:6 to 26 per cent. of the 
phenol employed. In each instance, however, a large portion of the 
oxalic acid was left undecomposed. 

In the mother-liquors of the corallin, besides the parathionic acid 
discovered by Alfraise, and the thioamylic acid of the author, the 
latter finds that there are a red and a yellow colouring matter also 
present. The author is of opinion that the red corallin is neither an 
amide nor an acid, especially as he could obtain no definite lead com- 
pound. The compounds of the metals with red corallin are not definite 
salts, but merely lakes, and the yellow corallin is not an acid, since it 


is incapable of expelling carbonic acid from its salts. 
C. E. G. 


Coerulignone. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 78). 


THE manager of a large wood-vinegar work submitted to the author 
a specimen of a fluid substance which was found among the last pro- 
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ducts of the distillation of beech-tar. This substance solidifies to a 

mass of brown crystals when treated with caustic soda, and when 

fractionated, it yields a colourless oil boiling at 270°, and smelling like 

creasote. Alkalis cause it to solidify to a crystalline mass, while 
tassium bichromate converts it into coerulignone, and a substance 

which forms yellow crystals soluble in sulphuric acid with a crimson- 

red colour. 

This subject is still under investigation. 

ae ae 


Eucalyptol. By Faust and Homeyer 
(Deut. Chem. Ges. Ber., vii, 63—66). 


Tue authors find that the eucalyptol of Cloez is a mixture of a terpene 
anda cymene. When this mixture is oxidised with dilute nitric acid, 
terephthalic acid and paratoluic acid are obtained, but it has not been 
ascertained whether these are produced by the oxidation of the cymene 


or of the terpene. 
zB 


Substituted Phenolsulphonic Acids. By J. Posy and F. Bracks- 
BusCcH (Deut. Chem. Ges. Ber., vii, 163—166). 


To decide the question whether the amidophenolsulphonic acids formed 
by the action of sulphuric acid on the amidophenols are identical with 
those obtained by the reduction of the corresponding nitrophenolsul- 
phonic acids, the solubility of these compounds was determined, but 
without decisive results. No better success was obtained by bromi- 
nating the amidophenolsulphonic acids, because a large quantity of 
bye-products is always formed. In reducing nitrophenols only a small 
quantity ought to be used for each operation, and a large quantity of 
hydrochloric acid must be employed, or else little drops of nitrophenol 
stick to the side of the flask, and when overheated cause the whole to 
explode very violently. When the solution is evaporated on a water- 
bath and a large quantity of hydrochloric acid is added to the residue, 
the stannochloride crystallises out on standing. By dissolving this 
salt in fuming sulphuric acid amidophenolsulphonic acid is formed. 
This convenient method furnishes, however, a good yield only on con- 
dition that not more than 10 grams of the salt are used in each opera- 
tion. In a former communication it was stated that, in order to avoid 
the production of bye-products, the mixture of nitrophenol melting at; 
110° and sulphuric acid ought not to be heated ; in this case, however, 
a large quantity of nitrophenol is not attacked. This, as well as the 
formation of other products, may be avoided by using perfectly dry 
nitrophenol and heating on the water-bath. The body formerly de- 
scribed as the free sulphonic acid was the acid barium salt. While 
nitric acid and chlorine convert the nitrophenol melting at 45° into 
two isomeric substitution products, sulphuric acid forms only one 
sulphonic acid. 
C. S. 
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Bromo- and Iodophenolsulphonic Acid from the Nitrophenol 
melting at 110°. By J. Post and F. Brackesuscu (Dent, 
Chem. Ges. Ber., vii, 167—169). 


Todonitrophenolsulphonic acid is obtained by adding gradually an alco. 
holic solution of iodine to a similar solution of the nitrosulphonic acid 
and neutralizing the hydriodic acid with mercuric oxide before fresh 
iodine is added. On adding water to the filtrate, a mixture or com. 
pound of mercuric iodide and nitrodi-iodophenol is precipitated. After 
distilling off the alcohol the liquid is neutralised with ammonia and 
concentrated ; the salt of the iodated acid then crystallises out, while 
that of the unaltered nitrophenolsulphonic acid remains in the mother. 
liquor. 


C,H,I(NO,) { 0, Ca + 3H,0 forms compact yellow needles. The 


corresponding barium-salt crystallises in long, yellow needles; the lead- 
salt is a yellow, crystalline precipitate. 

Nitrodi-iodophenol melts at 157°—158° and decomposes at 175°. 
C,H,(NO,.)I,0Na forms soft, glistening yellowish-red needles. This 
nitrodi-iodophenol is identical with that which Koerner obtained by 
the action of iodine and iodic acid on the nitrophenoi melting at 45°. 

Bromonitrophenolsulphonic acid, formed, together with dibromonitro- 
phenol, by the action of bromine on the calcium sulphonates, 


C,H,Br(NO,) i k Ca + 3H,0 crystallises in compact, lemon-yellow 


prisms. The dibromonitrophenol melts at 144°, and is identical with 
that obtained by the direct action of bromine on orthonitrophenol. The 
barium-salt forms soft, yellow needles, containing 33H,O. C,H,Br, 
(NO,)OK crystallises in yellow needles, and is less soluble than the 
ammonium and sodium-salt. 


C. $. 


Action of Sulphur on Barium Benzoate. By B. Ravziszewskt 
and A. SoxoLowsK1 (Deut. Chem. Ges. Ber., vii, 143—145). 


One of the authors has shown that by distilling barium phenylacetate 
with sulphur, stilbene is produced— 


(C,H;—CH,—CO,).Ba + 8, = C,H;—CH—CH—C,H; 
BaS + H.S + 2C0,. 


On the other hand, Pfankuch states that, by the action of sulphur on 
barium benzoate, a theoretical yield of tolane is obtained— 


(C;H;—CO,).Ba + S = C,H;—C—C—C,H; + BaSQy. 


The authors, however, were unable to get either tolane or barium 
sulphate by means of this reaction, although they worked with 2 kilo- 
grams of the salt and used the calculated quantity of sulphur as well 
as 2, 3, or 4 times this amount. The products which they obtained 
consisted of benzene, benzoic acid, diphenyl, benzophenone, which 
was formed the more abundantly the less sulphur was used, a high- 
boiling mercaptan, barium sulphide, and carbon. Among the gases 
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which were evolved they found hydrogen sulphide, and carbon 
dioxide. . 08 


Synthesis of Para-oxybenzoic Acid. By H. Ko.ze 
(J. pr. Chem. [2], viii, 336). 


Tae author and Lautemann have shown that by the action of carbon 
dioxide and sodium on phenol salicylic acid is formed. When potas- 
sium is dissolved in boiling phenol, in presence of carbon dioxide, 
para-oxy benzovc acid is produced, which always contains a little sali- 
cylic acid. This is probably due to a little sodium contained in the 
potassium. If the latter be chemically pure, it may be expected that 
only para-oxybenzoic acid will be formed. The two acids can be easily 
separated by means of boiling chloroform, which dissolves salicylic acid 


freely and para-oxybenzoic acid but sparingly. 
C. S. 


Parabromotoluic Acid. By P. Jannascu and A. DinkMaAnn 
(Ann. Chem. Pharm., clxxi, 83—86). 


Tuis acid is conveniently prepared by dissolving 5—10 grams of 
chromic trioxide in glacial acetic acid, adding parabromoxylene, drop 
by drop, and heating the solution on a water-bath. Parabromotoluic 
acid is insoluble in cold water and sparingly soluble in boiling water, 
from which it crystallises in small glistening needles, melting at 203°5°— 
204°. It dissolves readily in alcohol, and ether, and sublimes in oblong 
shining plates. (C,;H,BrO,).Ba crystallises in groups of short and 
very slender needles, which dissolve readily in hot and sparingly in 
cold water. (C,H;BrO,),Ca forms arborescent tufts of short, hard 
needles, and is more freely soluble than the barium-salt. As the acid 
obtained from these salts has the same melting point as the original 
acid, and as no other salts could be found in the mother-liquors, it 
follows that parabromoxylene yields only one bromotoluic acid, which 
is different from that which Ahrens obtained from commercial xylene, 
but seems to be identical with the acid which Landolph prepared from 
bromocymene. When paraxylene is nitrated, a liquid is formed from 
which compact prisms soon separate, crystallising from alcohol in long 
needles melting at 70°—71°. 
C. 8. 


Action of Methyl Iodide on Diamidobenzoic Acid. 
By P. Grirss (Deut. Chem. Ges. Ber., vii, 39—41). 


On mixing 1 part of diamidobenzoic acid with 10 parts of methyl 
alcohol and twice as much concentrated potash as is required for 
neutralising the acid, and then adding 6 molecules of methyl iodide for 
each molecule of diamidobenzoic present, a brisk reaction sets in, and 
the liquid soon becomes acid. More potash is now added, and this 
treatment is repeated until the liquid remains alkaline even after the 
addition of more methyl iodide. The product consists of the hydriodide 
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of hewmethyldiamidobenzoic acid, C;H,(CH;).N,0..2HI + H,0, which is 
sparingly soluble in cold water and boiling alcohol, freely in hot water 
and crystallises in six-sided plates. It loses its water at 110°, and de. 
composes when more strongly heated. When to its aqueous solution a 
solution of iodine in potassium iodide is added, a periodide forming 
fine, brownish-yellow needles is precipitated. The free acid is obtained 
only by decomposing the hydriodide with moist silver oxide. It 
forms a very hygroscopic crystalline mass, consisting of soft white 
plates, and is as caustic and alkaline as potash. Its aqueous solution 
destroys the epidermis, precipitates metallic salts, and rapidly absorbs 
carbon dioxide.* The hydrochloride, C;H.(CH;).N:0.,2HCl + 4H.0, 
may be obtained by neutralising the compound with hydrochloric acid, 
or more conveniently, by decomposing the hydriodide with silver chlo. 
ride. It is very soluble in water, sparingly in hot, and still less soluble 
in cold alcohol, and forms small, white, glistening six-sided plates, which 
lose their water at 100°. The platinochloride, C;H,(CH;);N.0.,2HCI, + 
PtCl, + H,0, is a precipitate consisting of very small, pale-yellow plates, 
commonly groupedin stars. The carbonate C;H,(CH;),N.0.,CO;H, + 
3H.0 is formed by decomposing the hydriodide with silver carbonate, 
and crystallises from water in small and very soluble plates having an 
alkaline reaction. 


C. §. 


Action of Sodium Formate on Sulphobenzoic and Benzoic 
Acid. By Victor Meyer (Deut. Chem. Ges. Ber., vi, 1146— 
1155). 


Havine found that a mixture of isophthalate and terephthalate is formed 
on fusing potassium benzoate with sodium formate (this Journal, xi, 
1238), Richter has sought to explain the synthesis of isophthalic acid 


from potassium sulphobenzoate, CoH | and sodium formate, 


realised by V. Meyer, by the assumption that the sulphobenzoate is 
first reduced to benzoate by the hydrogen evolved by the decomposition 
of the formate, the benzoate so formed being then converted into 
isophthalate by the action of a further portion of formate. Meyer 
shows that such cannot be the case, and maintains that the reaction 
consists in the direct displacement of the sulpho-group (SO..0H) by the 
carboxyl group (CO.OH). A detailed account is given of the method 
employed to prove that when ordinary potassium sulphobenzoatet is 
fused with potassium formate, no terephthalic acid is formed, the 
product consisting only of benzoic, isophthalic, and thihydrobenzoic 
acids. 

Comparative experiments with a mixture of potassium benzoate and 


* Note by the Abstractor—The author has not analysed the free acid, but 
believes it to be C,H,(CH;);N.O2. But as it is an ammonium-base, its formula 
is most probably [C;H,(CH3),02]N2(OH),, and that of the so-called hydriodide 
[C,H,(CHs) 602] Nola, &e. 

+ Prof. Fittig, in a private communication to the author, states that, according to 
Remsen’s experiments, potassium parasulphobenzoate yields pure terephthalate on 
fusion with sodium formate, no isophthalate being formed. 
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sodium formate in the proportions given by Richter, and a mixture of 
sodium formate and potassium sulphobenzoate in the proportions for- 
merly recommended by the author, are then described. Equal weights 
of the two mixtures were heated, side by side, in dishes of equal size, 
in a lead bath during the same length of time; the benzoate mixture 
scarcely underwent any change in appearance, but the sulphobenzoate 
mixture exhibited all the changes which the author has previously 
described as characteristic. The two products were afterwards examined 
with the result that no trace of a dicarboxylic acid was discoverable in 
the former, whereas isophthalic acid was readily detected in the latter. 
The formation of isophthalic and terephthalic acid from the benzoate- 
formate mixture in the manner pointed out by Richter, appears to take 
place only at a temperature far higher than that at which potassium 
sulphobenzoate is converted into isophthalate by fusion with sodium 
formate. 

In a postscript, the author quotes a statement of Prof. Wislicenus, 
that experiments made in his laboratory by Dr. Conrad had shown that 
iso- and tere-phthalic acids were formed by simply heating sodium 
benzoate to the point of carbonisation. 

H. E. A. 


Constitution of the Compounds of the Benzoic Series. By 
V. Meyer (Deut. Chem. Ges. Ber., vi, 1155—1158). 


Oxidation of Orthotoluic Acid, Prepared Synthetically from 
Liquid Dimethylbenzene by Chromic Acid. By P. JaAnNnascu 
(Deut. Chem. Ges. Ber., vii, 110—112). 


OrtHoroLuic acid, z.e., toluic acid belonging to the salicylic series, may 
be formed by replacing the bromine of liquid bromo-toluene (prepared 
from bromine and toluene) by methyl and oxidising. The author 
found that when this acid was oxidised by means of chromic acid, no 
isophthalic (metaphthalic) acid was produced. a @ é 


Derivatives of Paranitro-toluene-sulphonic Acid. 
By F. Jenssen (Deut. Chem. Ges. Ber., vii, 55—57). 


PARANITRO-TOLUENE-SULPHONIC acid crystallises from water in well- 
defined prisms, which lose their water of crystallisation at 125°, soften 
at 130°, and melt at 133°5°. Its barium salt loses 2} molecules of 
water when dried over sulphuric acid or at 120° (not 3 mol. as stated 
by Beilstein and Kuhlberg) ; but it requires a temperature of 190° for 
perfect dehydration. The lead salt (C;HsNO,SO,).Pb + 3H,O, forms 
long needles; the potassium salt and ammonium salt form thin shining 
anhydrous needles. The chloride of paranitrotoluene-sulphonic acid, 
C;Hs(NO,)SO,Cl, forms rhombic tables melting at 43°—45°, and its 
amide forms long brittle needles melting at 186°. 
Paramidotoluene-sulphonic acid is identical with the rhombohedral 


toluylene-sulphonic acid of Buff. Its barium salt [C;H;(NH2)SO3].Ba 
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+ H,0, is easily soluble, and crystallises, but not readily, in small 
plates. The acid fused with potash does not yield toluidine. Bromine 
even in excess, converts it only into monobromamidotoluene-sulphonie 
acid, C,;H;.Br.NH,SHOs;, which crystallises in long needles slightly 
soluble in water. This acid, also, does not yield bromotoluidine op 
fusion with potash; its bariwm salt (C,H;.Br.NH,.SO;).Ba + 7H,0, 
separates from water in compact prisms, from alcohol in beautiful 
needles. The silver salt is slightly soluble in water, from which it 
separates in long white needles. The potassium salt, C;H;.Br.NH,S0,K 
+ H,0, forms compact prisms. 

Monobromamidotoluene-sulphonic acid was converted into the cor. 
responding diazo-derivative by Ascher’s method (Deut. Chem. Ges. Ber., 
iv, 650; Chem. Soc. J. [2], iv, 827), and this, when treated by Griess’s 
method, yielded toluene-sulphonic acid and cresol-sulphonic acid, toge- 
ther with the monochloro- and monobromo-derivatives of the former 
acid. The toluene-sulphonic acid was found to be identical with the 
orthotoluene-sulphonic acid of previous investigators. The cresol- 
sulphonic acid formed long white needles, soluble in water, alcohol, or 
ether, and melting at 98°5°, or after drying at 187°—188°. The salts 
of this acid are amorphous, and do not give precipitates with lead or 
barium salts; thus this acid is not identical with the cresol-sulphonic 
acid of Malyscheff, or of Engelhardt and Latschinoff. 

The bromotoluene-sulphonic acid was identical with that of Hiibner 
and Post, or Hiibner and Retschy, while the chlorotoluene-sulphonic 
acid was identical with the @-parachlortoluene-sulphonic acid of Hiibner 
and Majert. 

T. B. 


On Optically Inactive Camphoric Acid. By F. Wrepen 
(Deut. Chem. Ges. Ber., vi, 565). 


Wir regard to Jungfleisch’s researches on inactive camphoric acid, 
(ibid., vi, 268), the author points out that mesocamphoric acid, which 
he believes to be identical with that of Jungfleisch, is readily converted 
into the inactive modification (paracamphoric acid?). The author 
in his paper (Ann. Chem. Pharm., clxiii, 330) says, ‘1 propose to call 
the new acid mesocamphoric acid, because it is formed under similar 
circumstances to mesotartaric acid (Dessaignes; Pasteur) and mes- 
aconic acid, and because it may be converted into an optically inactive 
acid, just like mesotartaric acid into racemic acid (Dessaignes). This 
change of mesocamphoric acid takes place even by crystallising it out 
of water or dilute alcohol, and completely by long continued boiling 
with very dilute hydrochloric acid.” —-—~ 


Carbodiphenylimide. By W. WeirtH 
(Deut. Chem. Ges. Ber., vii, 10—16). 


Wuen sulphocarbanilide (diphenylsulphocarbamide) dissolved in hot 
benzol is digested with excess of mercuric oxide, an energetic reaction 
sets in, and on cooling a minute quantity of a crystalline body, which 
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has the melting point and reactions of carbanilide, is deposited. On 
evaporating the benzol, a colourless syrup remains which gradually 
solidifies into a vitreous mass. This compound is carbodiphenylimide, 
and is isomeric with diphenyleyanamide. Its formation would be 
represented by the following equation :— 


NHC,H _ NOH; 
08 | NHOH + HgO = HgS + H,0 +0 { NOE: 


It changes spontaneously into an opaque porcelain-like mass which 
gradually becomes crystalline, and is probably polymeric with the 
vitreous form. It melts at 168°—170°. When heated it evolves a 
pungent smell, which when.much diluted with air resembles that of 
cinnamon. Hydrochloric acid passed into a benzolic solution of carbo- 
diphenylimide throws down a crystalline precipitate of the hydrochlo- 
ride, C,3HyN2HCI. 

Carbodiphenylimide unites very readily with the elements of water, 
yielding diphenylurea. This transformation may be effected by the 
action of alcohol upon the hydrochloride, by treating the same com- 
pound with weak solution of soda, or even by boiling pure carbodi- 
phenylimide with spirit of wine. 

Carbodiphenylimide combines directly with aniline, forming <-tri- 
phenylguanidine, and with ammonia, probably producing diphenyl- 
guanidine. 

When carbodiphenylimide is heated to about 170° in hydrogen 
sulphide gas, carbon disulphide is evolved. The residue consists of 
a-triphenylguanidine, sulphocarbanilide, and aniline. 

The reaction probably occurs as follows :— 

Carbodiphenylimide. Aniline. 

The a-triphenylguanidine which is formed results from the union of 

carbodiphenylimide with a portion of the aniline. 


Ww. A. F, 


Action of Heat on Methyldiphenylamine. By C. Grasse 
(Deut. Chem. Ges. Ber., vii, 49—50). 


To obtain a methylated carbazol, methyldiphenylamine was passed 
through a red-hot tube. The distillate consisted of benzene, aniline, 
phenyl cyanide, carbazol, and diphenylamine, which melts at 53°, and 
not at 45° as generally stated. Besides these products, nitrogen, 
marsh-gas, hydrogen, ammonia, prussic acid, free carbon, and a solid 
crystalline base having a very high boiling point, were formed, but not 
the expected compound. 


C. S. 


Action of Alkalis on Isomeric Nitramines. By P. Waaner 
(Deut. Chem. Ges. Ber., vii, 76—79). 


Wuen nitronaphthylamine prepared from dinitronaphthalene is 
boiled with aqueous soda, a trace of ammonia is liberated, no nitro- 
VOL. XXVIT. 21 
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naphthol being formed, but, according to Andreoni and Biederman, 
when nitro-acetonaphthylamine is similarly treated, it yields ammonia 
and nitronaphthol. 

In order to study the action of soda on the nitraniline obtained from 
dinitrobenzene, and on that obtained by the action of caustic soda on 
nitracetanilide, the former nitraniline and nitracetanilide were boiled 
with caustic soda, and it was found that the former yielded neither 
nitrophenol nor ammonia, while the latter yielded ammonia and a 
nitrophenol which appeared to be identical with the orthonitrophenol 
of Fritzsche. 

The author intends to continue his investigations, and to extend 
them to the nitro-toluenes. . 

.s 


Cinchonine and Allied Compounds. By W. Zorn 
(J. pr. Chem. [2], viii, 279—309). 


Tue following experiments were undertaken with the object of sub- 
mitting the cinchona alkalcids to the same reagents that were em- 
ployed by Matthiessen and Wright in their researches upon the opium 
bases. Concentrated hydrochloric acid acts upon those bodies in three 
different ways. It may remove water, as in the formation of apomor- 
phine— 

C,,H, NO; —_ H,0 = C,;H,,NO,. 

Morphine. Apomorphine. 


Secondly, it is capable of exchanging Cl for HO, as in the production 
of chlorocodide from codeine— 


C,,H.NO,; + HCl = C,,H2»NO-.Cl + H,0. 


Codeine. Chlorocodide. 


Or lastly, it may eliminate an alcohol-radicle, with simultaneous for- 
mation of water— ° 


C,.H,,NO, + HCl = ©,,Hy,NO, + CH,Cl + H,0. 
Codeine. Apomorphine. Methyl 
chloride. 


Corresponding results have been obtained by the author with cincho- 
nine and the other cinchona bases. 

Action of Hydrochloric Acid wpon Cinchonine.—Very concentrated 
hydrochloric acid was prepared by saturating the ordinary solution 
with hydrochloric acid gas at a low temperature. When weaker acid 
was used, the cinchonine submitted to its action appeared to be merely 
changed into its isomeride, cinchonicine. By heating cinchonine with 
the concentrated liquid to 140°—150° for several hours, and then 
evaporating the solution, a body was obtained which crystallises from 
water in transparent six-sided prisms. This is the hydrochloride of a 
base which bears to cinchonine the same relation as chlorocodide to 
codeine. Hence the author names it chlorocinchonide. The hydro- 
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chloride has the formula, C..H.,;N,Cl.2HC1.H,0, and the base crystal- 
lised from alcohol, C2sH23N,Cl.H,0. 

Cinchonidine heated with concentrated hydrochloric acid yields a 
similar compound, having the same formula, C.)H,;N.C1.H,0, and is 
named by the author chlorocinchonidide. 

Behaviour of Quinine with Concentrated Hydrochloric Acid.—Quinine 
treated in the same way furnishes a beautifully crystalline hydrochlo- 
ride, the solution of which exhibits no fluorescence, and is not coloured 

reen with chlorine-water and ammonia. The analysis of the hydro- 
chloride led to the formula, C2H,;N,0Cl.2HC1.H,O, showing it to be 
a compound of the same order as chlorocinchonide. 

Quinine contains two atoms of oxygen, of which only one can be 
eliminated by this reaction. It is therefore probable that it has only 
one hydroxyl-group, and this shows the impossibility of obtaining a 
base identical with quinine by the action of alcoholic potash on mono- 
chlorocinchonine. The oxycinchonine obtained by such a process 
would contain 2HO, and would therefore be isomeric, not identical, 
with quinine. 

Quinidine with Hydrochloric Acid.—Quinidine being very difficult to 
obtain in a state of purity, the experiment was conducted with only a 
small quantity of substance insufficient for the complete investigation 
of the product. 

The hydrochloride which crystallises out from the contents of the 
sealed tube, has great resemblance to the HCl-compound of chlorocin- 
chonide. But it differs from this and from the quinine and cinchoni- 
dine derivatives in giving an intense green colour with chlorine-water 
and ammonia. A chlorine estimation made with the precipitated base 
gave numbers agreeing with the formula, CaH,;N,OC1.2HCI. 

Reactions of Chlorocinchonide.—a. Water at 150° produced no change, 
but at 170° to 180°, the contents of the tube became brown, and on 
opening, there was a decided odour of quinoline. Cinchonine was not 
regenerated. 

b. Alcoholic potash produces no change. 

c. Potassium eyanide—no change. 

d. Alcoholic ammonia at 150°—160° dissolves chlorocinchonide, and 
the solution deposits large feathery crystals, which are easily recog- 
nisable as ammonium chloride. The amido cinchonide, however, could 
not be isolated in a state fit for analysis. 

e. Nascent hydrogen—An alcoholic solution of chlorocinchonide 
treated with sodium amalgam, depusits a compound crystallising in 
microscopic groups which, from the results of analysis, seems to have 
the same composition as chlorocinchonide. Although colourless, it 
dissolves in acids, with a yellow colour, and with sulphuric acid and 
potassium dichromate, gives a blood-red liquid: it therefore differs from 
chlorocinchonide. 

But this body is not the only result of the reaction. Another com- 
pound is formed which is soluble in ether, and is thus easily separated. 
Its ethereal solution exhibits a beautiful violet fluorescence. On eva- 
poration, it leaves a yellowish amorphous mass, which contains much 
chlorine, It appears from this that the chlorine is not removed; pro- 
bably hydrogen is added. When this substance, soluble in ether, is 
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treated with strong nitric acid, a yellow amorphous nitro-compound is 
obtained, which, although inflammable, is not explosive. The analysis 
of this body led to no satisfactory result, and the author regards it as 
probably consisting of a mixture of two substances. 

Action of Nascent Hydrogen on Oinchonine.—W hen acetate of cincho- 
nine was treated with sodium-amalgam, the liquid after some time became 
turbid, and deposited an oily body. This oil exhibits a curious pheno- 
menon. A solution of it in weak alcohol very soon becomes deep red, but 
the red colour disappears on shaking, or blowing air through the liquid. 
The production of the colour appears to be an effect of light, its 
destruction the result of oxidation. The body, the presence of which 
is the cause of these changes, is not yet isolated. 

The oily substance is a mixture of two hydrocinchonines, one 
insoluble in ether, crystallisable from alcohol, having the formula, 
C.H..N,0,* or cinchonine plus H,; the other soluble in ether, un- 
crystallisable, and having the formula, C..H,;N,0, or cinchonine, plus 
Hy. , 

Crystalline hydrocinchonine forms an anhydrous crystalline sulphate, 
and when treated with ethyl bromide, yields the compound, C»H,,N,0 
+ 2C.H;Br, or diethyl-cinchonine dibromide. Its behaviour with 
alkalis and with silver oxide is that of an ammonium base. 

The non-crystalline hydrocinchonine, when treated with nitric acid, 
gives a yellow nitro-compound, C»H..N,0(NO,),. The examination of 
the products of the reduction of this compound with tin and hydro- 
chloric acid is not yet completed. When the non-crystalline hydro- 
cinchonine is subjected to the action of chlorine, a yellow amorphous 
compound is produced, the analysis of which leads to the formula, 
C2oH»2N20C],.15H.0. 

Besides this, a volatile, crystalline, colourless substance is produced, 
separable from the former by ether. It forms white, crystalline flakes 
which are easily soluble in alcohol, less so in ether, insoluble in water, 
and melt at 135°. It has the formula, C,,H;ClN, which is that of 
tetrachlorocryptidine. 

The amorphous hydrocinchonine, when treated with ethyl bromide, 
gave a product which could not be obtained in a state fit for analysis, 
but with concentrated nitric acid it gave a compound, the analysis of 
which led to the formula, CxH».(C2H;)4(NO2),N2O.Br,. a. 


Remarks on the Opium Bases. By O. HeEssz 
(Deut. Chem. Ges. Ber., vii, 105). 


Narceine crystallises from its aqueous solution at 60°, in crystals con- 
taining two molecules of water of crystallisation, which is readily lost 
at 100°. When heated to 115°, the dry alkaloid loses the elements of 
water, one molecule being left at about 140°; the residue is wholly 
different in properties from narceine; it dissolves in hydrochloric acid, 
but does not give rise to a crystalline hydrochloride. Ammonia throws 
down the base from the salt in amorphous flakes. 


* A body of this composition was obtaincd by Caventou and Willm in 1869, 
amongst the products of the oxidation of cinchonine. 
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This product may be identical with the substance of analogous com- 
position which Wright obtained by the action of hydrochloric acid on 
narceine (p. 109 of this volume) ; the author, however, states that his 
product contains certainly two, and possibly three, amorphous bases ; 
also a substance which is not an alkaloid, and is not gallic acid, 
although it gives a deep blue colour with ferric chloride when in alco- 
holic solution. [Wright’s product gives a dark purple-blue tint. | 

The author is engaged on researches on narceine, papaverine, crypto- 
pine, laudanine, laudanosine, and meconidine, as regards their beha- 
viour to light, acids, water, &c., and Falck is carrying out physio- 
logical experiments on the producis. 


C. R. A. W. 


Aromatic Phosphorus Compounds. Part III. The Aniline of 
the Phosphorus Series. By A. Micuar tis (Deut. Chem. Ges. 
Ber., vii, 6—10). 


In his first attempts to replace the chlorine in phospheny] chloride, 
PC.H;Cl,, by hydrogen, the author made use of zinc and hydrochloric 
acid as the reducing agent. On submitting the product to distillation 
with soda, the powerful odour of a phosphorus base was perceived, but 
the yield was too small to admit of its examination, the greater part 
of the phosphenyl chloride being converted into phenylphosphorous 
acid, CsH;P(OH)2. 

Glacial acetic acid was tried, and the experiment varied by the use 
of iron, zinc, and sodium amalgam, but with no better success. In all 
these experiments the smell gave evidence of the production of phenyl 
phosphine, but only in minute quantity. 

Dry hydriodic acid passed into phospheny] chloride, gave rise to an 
immediate evolution of hydrochloric acid. The liquid became hot, and 
gradually solidified into a dark crystalline mass, which continued for 
some time to absorb hydriodic acid. Ultimately the mass gave up the 
whole of its chlorine, and increased in weight in proportion, corre- 
sponding with the formation of the hydriodide of phospheny] iodide : 


PCl1,C,H; + 3HI = PI,C,H;.HI + 2HCl. 


This compound distils, above the boiling point of mercury, with copious 
evolution of hydriodic acid. When it was acted upon by alcohol, 
ethyl iodide was among the first products ; the temperature then rose, 
and a milky liquid distilled over, whilst the residue in the retort was a 
viscid liquid, which was charred by the application of a strong heat. 
The distillate separated into two layers, the lighter of which was ben- 
zene. The heavier stratum was a liquid of fearfully penetrating odour. 
After redistillation in a current of hydrogen, it was analysed, the num- 
~ corresponding with those required by the formula of phenylphos- 
pine. 

Phenylphosphine, or, as it may be called, phosphaniline, boils at 

0°; it has a highly penetrating odour, which after a time produces 
headache and bleeding at the nose. It quickly oxidises when exposed 
to the air, becoming converted into beautifully crystallised phenyl- 
Phosphine oxide, which is not deliquescent, but dissolves easily ‘in 
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water. Phenyl-phosphine is not soluble in acids, but it combines with 
dry hydriodice acid, forming phenyl-phosphonium iodide, PC.H;H,I, a 
white, crystalline mass, which sublimes undecomposed in a current of 
hydriodic acid, and is decomposed by treatment with water, phenyl- 
phosphine being regenerated. The behaviour of phenylphosphine with 
hydrochloric and hydrobromic acids has not yet been examined. It 
produces no coloration with hypochlorites. 

The bye-products which accompany phenylphosphine are not yet 
completely studied, but the author considers that the following equa- 
tion would probably represent the reaction between the hydriodide of 
phospheny] iodide and ethyl alcohol : 


3PI,C.H;.HI + 11(C,H;.OH) = PH.C,H; + 2C,H;PO.OC.H;.0H + 
5H,.0 + 9C,H,I. 


The compound left in the retort is probably the acid ether of phos- 
phenylic acid, and the benzene which is obtained in the distillate 
possibly results from its decomposition, thus :— 


C,H;PO.0C.H;.0H — C.H, + PO,.0C.H;. 


The author hopes soon to obtain the compound PO,C,H;, the ana- 
logue of nitrobenzene. ww. s F, 


Action of Ferments. By M. Trause 
(Deut. Chem. Ges. Ber., vii, 115). 


THE author views yeast and analogous ferments as acting by the pro- 
duction of oxygen; platinum black at 150°—160° converts an aqueous 
solution of sugar into carbon dioxide, and a substance apparently 
acetate of ethy]. 

Without the platinum the syrup undergoes no change, though at a 
little higher temperature it gives caramel-like ae" one 


Physiological Chemistry. 


On Absorptiometry: its Application to the Condition of 
Carbonic Anhydride in Blood. By S. Szerscuznow (Pfliiger’s 
Archiv., viii, 1—39). 


In the first part of this paper the author describes his absorptiometer 
and several experiments with solutions of sodium carbonate and carbonic 
anhydride. He considers that Fernet’s law is perfectly correct, but it 
leaves the conditions of temperature and the concentration of the liquid 
during the process of formation of bicarbonate out of account. Sup- 
posing that the chemical combination of carbonic anhydride with 
sodium carbonate remains at the stage of bicarbonate at all pressures, 
Fernet’s law should be formulated thus :—The total quantities of car- 
bonic anhydride absorbed by solutions of sodium carbonate inde- 
pendently of the temperature of the liquid, depend on (a) the absolute 
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amount of the substance entering into chemical combination in regard 
to its conversion into bicarbonate; (b) the absolute quantity of salt 
solution; and (c) the degree of solution of the carbonic anhydride in 
the latter. 

The distribution of the carbonic anhydride between the substance 
combining with it chemically and the solution dissolving it depends 
both on the pressure of the carbonic anhydride and on the concentra- 
tion of the solution. If the pressure gradually diminishes while the 
concentration remains the same, the quantity of the (independently of 
pressure) chemically combined carbonic anhydride finally diminishes 
also; if the reverse occurs while the pressure is constant and the con- 
ventration of the solution diminishes, the chemically combined car- 
bonic anhydride also diminishes. 

In the second part of his paper the author comes to the following 
conclusions :—(a) That the chemical affinities of living blood are not 
nearly satisfied by the carbonic anhydride present in it. (b) The 
chemical combination of carbonic anhydride by solutions of hemo- 
globin within the observed limits depends on the pressure; it is, how- 
ever, associated with a decomposition of the combining substance, 
whereby new chemical affinities appear in the latter. (c) The changes 
ia reference to the absorption of carbonic anhydride which are brought 
about by solution of the blood-corpuscles depend on two opposite 
factors—on a diminution of the amount of chemical absorption in con- 
sequence of a diminution in the concentration of the solution of heemo- 
globin, and on an increased absorption in consequence of an increase 
in the decomposing surface of the hemoglobin. The first factor pre- 
dominates when the pressure is low, and vice versd. (d) The greater 
part of the carbonic anhydride in serum exists purely in a dissolved 
condition; the part associated with the blood-corpuscles is combined 
with them chemically, but so feebly as to be exactly similar to a 
state of solution of the gas, inasmuch as the carbonic anhydride con- 
tent of hemoglobin must greatly diminish with the pressure of car- 
bonic anhydride. (e) The carbonic anhydride expired from the lung 
must therefore come from the serum as well as the blood-corpuscles. 
Its exit occurs by diffusion, and the entrance of oxygen into the blood- 
corpuscles is only to be regarded as a factor, inasmuch as it diminishes 
the pressure of carbonic anhydride in them. 

The author’s experiments also lead him to assume that (1) serum 
contains two kinds of chemically combining substances. One of these 
1s not affected by treating the serum with carbonic anhydride, whereas 
the other splits up under its influence similarly to hemoglobin, with 
liberation of new chemical affinities. (2.) This latter body is precipi- 
tated in greater or lesser quantities under circumstances yet unknown. 


It may be paraglobulin. 
T. L. Bw 


On the Seat of Decomposition of Albumin and other Nutri- 
ments in the Animal Organism. By F. Hopps-Suyier 
(Pfliiger’s Archiv., vii, 399—428). 


TuE chief object of this paper is to confute Voit’s opinions regarding 


488 ABSTRACTS OF CHEMICAL PAPERS. 


“organ albumin ” and “ circulating albumin” (vide this Journal, 1873, 
p. 285), and to show that the consumption of albuminous matters in 
the organism takes place in the living cells of the tissues, and not in 
the lymph in which they are bathed, as supposed by Voit, or in the 
blood itself, as believed by Lehmann, Frerichs, Bidder, and Schmidt, 
The consumption of albumin may be effected by oxidation or by de- 
composition by ferments. The lymph contains no oxygen, and there. 
fore oxidation cannot occur in it. The author has already shown 
that the blood containing oxygen has by itself no greater oxidising 
power than the oxygen of atmospheric air, and rapid oxidation goes 
on only when living tissues are also present. For example, Scheremet- 
jewski found that when an alkaline lactate was mixed with blood, it did 
not undergo oxidation, but when the blood containing it was artificially 
made to circulate through the vessels of an excised but still living 
organ, oxygen was rapidly taken up, and carbonic anhydride evolved. 
This shows that the blood has no special power of oxidation, but that 
the tissues have it, and the theoretical objection to this view in the 
doubt expressed by Ludwig and Worm Miiller that oxygen does not 
diffuse through the capillaries to the tissues, has been removed by the 
experiments of Pfliiger and his pupils, Wolffberg and Strassburg (vide 
Pfliiger’s Archiv., vi, 44). 

There is no ground for supposing that any decomposition of albumin 
by ferments takes place either in the blood or in the lymph, for hitherto 
only a diastatic ferment has been discovered by Hensen in chyle and 
blood, and by Tiegel in blood-corpuscles, Hoppe-Seyler himself 
examined several litres of chyle, and found a small quantity of dias- 
tatic ferment, but no pepsin, and no ferment which could digest 
albumin or split up fat. Peptones were present in it, but they had 
doubtless been absorbed from the intestine. Tissue-change therefore 
does not take place in the blood or lymph. That it does occur in living 
cells, both by means of fermentation and oxidation, is indicated by several 
facts. Albuminous substances, lecithin, and cholesterin are to be found 
in all animal and vegetable cells which are capable of development, and 
carbohydrates, such as cellulose, sugar, and glycogen play an important 
part in their development. Glycogen, cholesterin, lecithin, and 
nuclein are also to be found in growing pathological cells. The 
correspondence between vegetable and animal cells, though close, is not 
altogether complete. Albuminous substances belonging to the globulin 
class are found in them all, but those of vegetable origin are more 
closely allied to vitellin, and those of animal origin to myosin. There 
is almost no glycogen in chyle or blood, and only traces of lecithin in 
chyle. These substances, therefore, as well as nuclein, must be formed 
in the cells. The cells of the liver and muscles can form glycogen 
from different materials, as sugar, gelatin, or albumin. The produc- 
tion of young cells, however, depends on the supply of nutriment, and 
whenever nutriment is abundant they multiply. They require a certain 
quantity of albumin for their production, also cholesterin and lecithin, 
which is formed from it. They also need glycogen, and if this is not 
supplied to them by other substances, such as gelatin or sugar, they 
must destroy a certain quantity of albumin to obtain it. Gelatin or 
sugar will therefore lessen the consumption of albumin. The activity 
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and development of young cells depends on the local conditions which 
affect them. The young cells which form pus are not produced for the 
express purpose of being thrown off, but under other conditions would 
have had quite a different development. The loss of strength and 
amyloid degeneration caused by suppuration is due, not to loss of 
albumin in the pus, but to the want of new cells in their proper 
lace. 
F Fully developed muscles, glands, and nerves also are not to be con- 
sidered as mere machines which consume dead material constantly 
conveyed to them by means of diffusion. The products of their activity 
are derived from albumin and lecithin, which do not diffuse, and it is 
therefore more probable that they decompose their own substance and 
are replaced by fresh cells when worn out. The author considers that 
the cells of the intestine transform acid albumin and peptones into 
serum-albumin and fibrin, which pass into the chyle, and therefore re- 
gards the chyle as the secretion of the intestinal epithelial cells. He 
thinks it very difficult to decide how oxidation takes place in cells, or 
whether reducing bodies are formed in them which combine with 
ordinary oxygen brought to them by diffusion, or whether oxygen is 
converted in them into ozone. He rather inclines to the latter view. 
7 i, Be 


The Glycogenic Function of the Liver. By B. Lucusincrer 
(Pfliiger’s Archiv. f. Physiologie, viii, 289—3804). 


In experimenting upon fowls, it was found that when these are fed for 
many days upon food containing none of the carbohydrates, the liver 
contains no glycogen, or only traces of this substance ; but the muscles 
contain considerable quantities of it. It was proved that the substance 
agreed in chemical and physical properties with true glycogen. 

With both fowls and guinea-pigs the injection of glycerin into the 
stomach after the above-mentioned diet had been used, increased the 
amount of glycogen both in the muscles and in the liver. It was 
ascertained that, excluding glycerin, no substance when injected in- 
creased the amount of glycogen in the liver and muscles, except such 
bodies as belong to the group known as carbohydrates. Injection of 
other easily oxidisable substances was without effect. 

_ It is surmised that glycerin increases the amount of glycogen in the 
liver, not because it is readily oxidisable, and so saves the glycogen from 
oxidation, but because glycerin, in part escaping oxidation, reaches an 
organ where it can be metamorphosed into sugar. 

z. &. 


The Composition of the Bones of Animals Fed with Food 
containing varying Proportions of Lime and Phosphoric 
Acid. By H. Weiskeand E. Wi.pr (Zeitschr. f. Biologie, ix, 
541—549), 


A continuation of previous experiments of Weiske, and an extension of 
them to young animals. It is found that lambs fed on food deficient 
either in phosphoric acid or in lime, decrease in weight and become 
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diseased. The bones of such animals weighed less than those of similar 
animals fed on food containing a proper proportion of earthy phosphates, 
The bones of the diseased animals had, nevertheless, a normal compo. 
sition, and were deficient neither in phosphoric acid nor in lime. 
The authors’ previous papers may be advantageously consulted in 
connection with this subject (see Chem. Soc. J., xxv, 897 and 1106). 
T. §. 


Colouring of Bones through Madder Feeding. 
By H. Weiske (Landwirth. Versuchs-Stat., xvi, 412—414). 


Raspits of various ages, from six weeks to six months, were fed with 
bran mixed with 5 per cent. of powdered madder, and their bones were 
examined with regard to their colour after different periods of such 
feeding. The colouring was found to begin first, in the older animals, 
at the point of ossification of the intermediate cartilage of the femur ; it 
was faintly visible after three days, and extended gradually along the 
walls of the central cavity of the bones and in a layer under the 
periosteum. The reddening always extended farther towards the 
middle of the diaphysis in the walls of the central cavity than in the 
layer under the periosteum, and was darker in the older animals than 
in the younger. The dung of the animals, which was coloured red after 
one day’s madder feeding, continued so for many days after the madder 
was stopped. The bones of a rabbit which had received madder for 34 
days and had then been fed on unmixed bran for 14 days, were as much 
coloured as those of an animai killed at the end of the 34 days; after 
28 days’ cessation of the madder, the colour had but slightly gone; the 
time of total disappearance of the colour was not observed. A section 
of the femur or tibia taken near the end of the diaphysis showed that 
the whole of the osseous tissue was coloured, but not the intercellular 
matters. Nearer the middle of the diaphysis, three parallel concentric 
layers were visible, the two outer ones coloured, and the middle one 
colourless ; the colouring did not extend to the middle of the diaphysis. 
The cartilage left on treating coloured bones with dilute hydrochloric 
acid was still coloured, whilst the calcium phosphate precipitated from 
the acid solution showed no trace of colour, indicating that the colour- 
ing matter is fixed by the organic matter of the bones. i. 
E. K. 


Chemistry of Vegetable Physiology and Agriculture. 


Translocation of Substances in the Plant. By L. Rissmiiuer 
(Landw. Versuchs-Stat., xvii, 17—31). 


FuLty grown beech leaves from a young tree were collected at seven 
different times, and analysed with the following results :— 
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1,000 parts of Fresh Leaves gave— 


| 
May 7. | June 11. |July 14. Aug. 11.|Sept. 11. | Oct. 27.|Nov. 18. 


Water .....+++.+++| 766°5 | 597-9 | 563°6 | 492°6 | 425-8 3 | 5945 
Dry substance ......| 288° | 402°1 | 486°4 | 507°4 | 474°2 ‘7 | 455°5 
: | 


1,000 parts of Dry Substance gave— 


Fibre.......ee0+-+-| 144°6 | 209°7 | 219°6 | 221°9 | 214°4 
Non-nitrogenous °x-}) 502-6 | 5247 489 °6 | 504-1 
23°6 | 24°2 : 20°1 | 48°4 
189 °4 ‘1 | 1781 | 143°1 
52°0 : 90°3 | 89°0 
68 . ‘75, «1°03 
11°31 , 8°86) 9°37 
‘BL , “75| 1°03 
12 ‘93 a 28°96| 28 °86 
Magnesia.......+.++ ‘ 5°95 : 7°59} 7°25 
Phosphoric acid 4°39 ' 4°09) 3°77 
Bilica.....seeeeeece " 5 44 ‘ 17°31) 16°23 


h Leaves contained in grams— 


158°7 | 187°7 | 130°9 | 134°7 

106°7 | 145°3 | 1384°9 | 121°5 
22°38 | 31°92) 29°93) 26-06 
Non-nitrogenous ex- } r 56 ‘02 71-89 66-04) 61-39 
2°58 2°64, 2°71) 5°88 
13°05 20°21 | 28°07) 24°02) 17°39 
2°48 5°55] 10°82) 12°18) 10°81 
‘77, +1:°20 1°28; 1°19 1°14 
36, =1°38 3°02} 3°90) 3:26 
Magnesia ....... wie 19 63 99) 1°02 “88 
Phosphoric acid .... 53 “46 56 “66 "45 
Silica = ‘58 1°76; 2°33) 1°97 


There is often a considerable difference in the quantities of the con- 
stituents at the same time of the year in different years; thus Zéller 
found in 1,000 parts of the dry substance from beech-leaves in November, 
1860, 0°9 KO and 1:75 P,O;, and in 1861, 3°9 K,O and 2°5 P,O;; whilst 
the author, in the November leaves of 1872, found 66 K,O and 
124 P.0;. The quantity of dry matter in the June leaves is nearly 
double that in the new May leaves, and there is a decrease in September 
and October, owing to the soluble constituents quitting the leaves for 
the permanent organs. The composition of the ash varies much in the 
different periods ; the percentage of potash in it sinks from 31°23 in 
May to 5:78 in November, the phosphoric acid from 21:27 to 1:08, 
whilst silica rises from 1°87 to 23°16, and lime from 14°96 to 32°95 in 
the same time ; the two former constituents do not accumulate in the 
leaves but pass on to the other organs, whilst the two latter seem 
scarcely to abandon the leaves after once entering them. A correlation 
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is seen between the potash and the soluble carbohydrates, the relative 
quantity of the latter remains almost the same, though that of the 
potash falls, but in absolute quantities each reaches its maximum in 
July, and from that time the quantity of each decreases proportionately. 
A similar connection can be traced between the phosphoric acid and 
albuminoids. Between the silica or lime, both of which increase 
rapidly, and the cellulose which remains nearly constant, no such 
relation occurs. The fat increases relatively aud absolutely through- 
out, more especially in the later stages. 


E. K, 


Action of Sulphurous Oxide on Plants. 
By Jutius Scuroeper (Landwirth Versuchs-Stat., xvi, 447—470), 


Tae author in a former paper (vide Chem. Soc. Jowrn., 1872, 1108), 
pointed out the peculiar appearance of the veins and adjacent parts in 
leaves submitted to the action of sulphurous oxide. That this delineation 
of the veins (Nervaturzeichnung) is due, as before suggested, to the 
repletion of the veins with water, was proved by an experiment with 
two young sycamore trees growing in the open ground, of which, after 
treatment with sulphurous oxide, one was cut off near the ground and 
placed in a vessel of water, whilst the other remained in the ground; 
the former quickly showed a strong vein delineation, whilst the latter, 
from want of sufficient water, did not, though its leaves were injured. 
Further experiments were made on the action of sulphurous oxide in 
light and in darkness. A pine exposed twice, for two hours each time, 
to the action of air containing ;53455 vol. sulphurous oxide in diffused 
daylight, showed signs of injury in two days, and lost its leaves in 
about ten days, whilst another pine, similarly treated, excepting that 
the exposure to the sulphurous oxide took place in the dark, continued 
healthy. Similar results were obtained with smaller quantities of the 
gas. Experiments were made with pines fumigated with sulphurous 
oxide in quantity from 35355 to spdae , Some being kept dry and the 
others watered, and their leaves sprinkled with water; the results 
showed that the action of the gas is very much enhanced by the presence 
of moisture. The injurious action of sulphurous oxide in smoke must, 
therefore, be much augmented by the sun and by rain or dew. The 
action of equivalent quantities of sulphurous and sulphuric oxides was 
then tried, the latter being applied by volatilising the necessary quantity 
of sulphuric acid under the glass shade in which the twig was placed. 
In experiments with beech-twigs exposed (1) to +g355 vol. sulphurous 
oxide for two hours, (2) to an equivalent quantity of sulphuric oxide, and 
(3) to normal air, the other conditions being the same, the ratio of the 
water transpired by an equal surface of leaves in 25 hours, was in the 
normal air, 2°5; in the sulphurous oxide, 1; in the sulphuric oxide, 1°9. 
In a similar experiment with ;,;, sulphurous oxide, the ratio was 
1°86: 1: 1:9; with ;55 vol., 4°17: 1: 1°72; and with pine twigs and 
toe Vol., 1:81:1:1:71. In the last two experiments, the quantity of 
sulphuric acid contained in the leaves was estimated, and the amount 
taken up by them was found to be almost identical, whether presented 
as sulphurous or as sulphuric oxide. 


~~ i -_ _ ee 
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The appearance of the leaves treated with sulphuric acid was not at 
all, or but very slightly affected ; hence, though the quantity of sulphur 
taken up in each case is the same, the injurious action of the sulphuric 
acid is in no way comparable with that of the sulphurous oxide, and 
that of the latter is not due, or only in very small part, to the formation 
of sulphuric acid in the leaves. 

In order to ascertain which trees best withstand the action of sul- 
phurous oxide, and are, therefore, best suited for planting in neighbour- 
hoods where this gas is given off, young trees of various kinds growing 
in the open ground, were exposed under glass shades to air containing 
quantities of sulpburous oxide, varying from zg}59 tO zosqq) Under 
circumstances most favourable to its action, viz., in direct sunlight and 
after having been watered. The sensitiveness of the leaves was care- 
fully noticed, and also the power which the trees possessed of compen- 
sating for injury by the reproduction of leaves; this was found to vary 
considerably in different trees, as did also the resisting power in the 
first case. The trees are provisionally arranged, according to these 
observations, in the following groups: 


Sensitiveness of the Recuperative power. 
leaves. More or less complete.| Medium. Least. 
Beech. 
Greatest .....+.++ Oak... cccccevcsscces ssseeeeeeeel Ding (1 experiment). 
: : Sycamore .......... Birch ..... 
Medium ditto... .... { Peer eee Hornbeam . — 
. Maple. .....sscscceelecceccscees Sd 
lant ditto .. .... +. { Bien on cccccsne sebedesecenes Pine (2 experiments). 


Alder, sycamore, ash, and especially maple, are recommended for 
growth where exposed to smoke containing sulphurous oxide; next 
follow birch, hornbeam, and oak, and last, beech. The pines did not 
give constant results, but in nature they suffer more than other trees, 
and this is owing to the fact that, although their sensitiveness at first is 
less than that of other trees, their power of restoring lost leaves is 
much less. 

E. K. 


Change in Colour during Winter of Certain Cupressines. 
By J. McNas (Landwirth. Versuchs-Stat., xvi, 489—440). 


Tue author points out that many varieties of Biota and Cupressus 
species, especially those from the East, in the Botanical Garden of 
Edinburgh, did not assume their accustomed red-brown or brown colour 
during the winter of 1872-73. The anomaly is probably due to the 
great deficiency in sunshine during the summer and autumn of 1872, 
causing the trees to omit their ordinary periodic changes. 


E. K. 
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Leucine &xisting in Young Vetches. By v. Gorup-Brsaneyz 
(Deut. Chem. Ges. Ber., vii, 146—147). 


THE juice of young vetches, which were grown on moist soil in the 
dark contained, besides asparagine, a not inconsiderable quantity of 
leucine. Reinsch found some years ago in Chenopodium album a body 
which he called chenopodine ; this compound, however, possesses all 
the characteristic properties of leucine, and is most probably identical 
with it, as Dragendorff has already pointed out. 

C. §$. 


Buchu Leaves. By F. A. Fricxicur 
(Pharm. J. Trans. [3], iv, 689). 


THE leaves of species of Barosma growing at the Cape, known as 
buchu leaves, contain an essential oil, from which, by long exposure to 
the cold of winter, the author has obtained a well-crystallised camphor 
melting at 85° and beginning to sublime at 110°. It dissolves in carbon 
bisulphide, and crystallises therefrom in fine needles. ‘The oil poured 
off from the camphor of Barosma betulina does not boil below 200°, 
and after rectification over soda answers to the formula CHO. The 
crude oil turns the plane of polarisation to the left. 
J. R. 


On the Chemical Characters of the Uredoof Maize, and on 
some Questions of Vegetable Analysis. By M. Harrszy 
(Compt. rend., Ixxviii, 441). 

Tue colouring matter of the uredo of maize is insoluble in absolute 
alcohol, ether, benzene, chloroform, acetic acid, potash, &c. The 
fungus itself is perfectly inodorous, but if boiled with water, it emits 
an intense, bituminous, and very disagreeable odour. On condensing 
the vapours, a fetid liquid is obtained in which a camphor-like matter 
forms, having a crystalline structure. If boiled with dilute sulphuric 
acid, the uredo gives off a strong odour of yellow wax, a volatile acid, 
and an inflammable gas. It is only after the cell-walls have been 
destroyed or modified by nitric acid, sulphuric acid, chlorine, &c., that 
the fat which it contains can be extracted by benzene. 

Decolorising Power of Lead Sulphide.—-Precipitated lead sulphide 
absorbs and strongly retains several substances, such as resins, colour- 
ing matters, &c. In decolorising power it is but little inferior to 
animal charcoal, over which in some cases it has advantages; 20 grams 
of the sulphide can completely decolorise over 90 grams of red wine. 
When lead acetate is used to isolate acids and other substances from 
plants, and afterwards decomposed by hydrogen sulphide, it is neces- 
sary, on account of the absorbing power of the lead sulphide formed, 
that it be exhausted with boiling alcohol before being thrown away. 

Extraction of Chlorophyll.—This process may be rendered less costly 
by using pure benzene instead of ether. Petroleum-oil is excellent 
when it is wished to extract the chlorophyll without noticing other 
analogous substances. When either petroleum-oil or benzene is used, 
it is necessary first to pound the leaves in alcohol. 


ANALYTICAL CHEMISTRY. 


Analytical Chemistry. 


the Quantitative Analysis by Spectrum Observations. 
i bg By R. Hewnie (Pogg. Ann., cxlix, 349—353). 
“all Licut of equal intensity is thrown through two columns of coloured 


liquid, the absorption-spectra being placed one above the other. A 
solution of known strength is gradually added to the one column until 
the absorption-bands are equally intense. The concentration of the 
one column being known, as well as the heights of both, the concentra- 
tion of the other can be calculated from the fact that the intensity of 
absorption-bands is proportional to the amount of colouring matter 
through which the light has to pass. i 


ical 


as 

to 

“4 Quantitative Analysis of certain Alloys by means of the 
d Spectroscope. By J. Norman Lockyer and W.C. Roserrts 
0 (Proc. Roy. Soc., xxi, 507). 

; Tue authors refer to experiments which prove that the spectroscope 


may be employed to detect minute differences in the composition of 
certain alloys, and proceed to show that by having check-pieces of 
known composition, and by bringing them and the unknown alloy in 
turn under the fixed electrode, the composition of the latter may be 
determined. 

J. B. 


Researches in Spectrum-analysis in Connexion with the Spec- 
trum of the Sun. By J. Norman Lockyer (Proc. Roy. Soc., 
xxi, 508). 

Tuis is an abstract of an elaborate paper describing attempts to ascer- 

tain the capabilities of a new method of quantitative spectrum-analysis 

by the length, brightness, and thickness of the lines; and also giving 
the results of a preliminary inquiry into the existence of elements in 
the sun not previously traced. 

J. B. 


Estimation of Carbon in Cast-iron. By Gero. S. Packsr 
(Chem. News, xxviii, 282). 

Tue following is quoted as a rapid. but not entirely original method, 
for the estimation of carbon in cast-iron :— 

2°5 grams of the iron in fine drillings are treated with 50 c.c. of 
solution of copper sulphate (1: 5), and the liquid, after the first action 
is warmed until the iron is completely decomposed. 25 c.c. of satu- 
rated solution of copper chloride, and 50 c.c. of hydrochloric acid are 
then added, and the precipitated copper redissolved by boiling. The 
solution is afterwards filtered through asbestos, in a funnel made from 
apiece of tubing in the usual way. 
Unless the sample of iron be very siliceous, the filtration and wash- 
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ing can be rapidly effected, but at all times it is advisable not to boil 
the solution too long, or to allow it to stand, since the formation of 
gelatinous silica hinders filtration. 

The asbestos and carbon are washed with as little water as possible 
into a 200 c.c. flask containing 3 grams of chromic acid; the flask 
being fitted with a stopcock-funnel and delivery tube. About 40 cc. 
of oil of vitriol are run into the flask at intervals, and the solution is 
brought to boiling; the carbonic anhydride produced is conducted 
through a sulphuric acid desiccating tube, and then into potash bulbs 
previously weighed. From the increase in weight of the latter, the 
proportion of carbon is calculated. The time occupied in a determina- 
tion is about 25 hours. 

J. W. 


Estimation of Sulphur in Pig-iron, Malleable Iron, and Steel. 
By M. Koppmayer (Dingl. polyt. J., cex, 184—186). 


Tue sulphur is evolved from the iron by the action of hydrochloric 
acid as sulphuretted hydrogen, which is passed into a normal solution 
of iodine in potassium iodide, the excess of which is determined by 
standard sodium thiosulphate. The details of the process are as fol- 
lows :—10 grams of the sample, in as fine a state of division as possible, 
are introduced into a flask of half a litre capacity, closed by a cork with 
three holes. Through one of these a tube passes to the bottom of the 
flask and is connected with a hydrogen apparatus. A funnel capable 
of holding 50 cubic centimeters of hydrochloric acid and provided with 
a cock passes through a second hole, also to the bottom of the flask. 
A tube bent at right angles passes through the remaining hole, and 
serves for the escape of gas, into a series of bulbs filled with the 
standard solution of iodine, which is covered with a shade to avoid de- 
composition by sunlight. The air in the flask is first expelled by a 
stream of hydrogen, and then the hydrochloric acid is allowed to 
drop slowly on the iron borings in the flask. After all evolution of 
gas has ceased, the flask is heated to drive out the sulphuretted 
hydrogen. Grey pig-iron is by this time thoroughly decomposed, but 
if the sample consist of steel, &c., the funnel must be filled with dis- 
tilled water, which is allowed to drop into the flask in the same 
manner as before. When all has dissolved, the flask is heated, and 
hydrogen gas again passed through. The contents of the bulbs are 
rinsed into a beaker, and the excess of iodine determined by sodium 
thiosulphate. 15-05 grams of sodium thiosulphate should be dissolved 
in a litre of water, and 7°9375 grams of iodine. In this case the 
difference of the number of cubic centimetres of iodine solution in 
the bulbs, and the number of cubic centimeters of sodium thiosul- 
phate required to neutralise the excess, gives the amount of sulphur 
directly in hundredths of a per cent. If 15 c.c. iodine solution had 
been taken, and had required 10 c.c. Na,S,0 for neutralisation, the 


sample of iron would have contained 0°05 per cent. S. — 


ANALYTICAL CHEMISTRY. 


Estimation of Cellulose. 
By J. K6n1e (Landwirth Versuchs-Stat., xvi, 415—427). 


A QUICKER and more generally applicable method for the estimation of 
cellulose than Schulze’s (nitric acid and potassium chlorate) being 
desirable, especially for its estimation in feeding stuffs and excrements 
during feeding and digestion experiments, the author tried chlorine- 
water and solutions of calcium hypochlorite of different strengths, but 
without very satisfactory results. An indirect method of estimation 
is suggested. The crude fibre obtained by Henneberg’s process (sul- 
phuric acid and caustic potash) contains (in addition to cellulose) lignin, 
cuticular substance, &c., which contain more carbon than cellulose, 
viz., about 55 per cent. If now the percentage of carbon in the crude 
fibre is determined, the percentage of cellulose in the crude fibre may 
be calculated, for if the crude fibre contains 48°4 per cent. of carbon, 
pure cellulose 444, and the non-cellulose of the crude fibre 55 per 
cent., let ¢ = percentage of pure cellulose in the crude fibre, then 


100 


Digestion experiments show that the crude fibre in the dung always 
contains a larger percentage of carbon than that in the food; if, 
therefore, the cellulose is calculated as above, a considerably increased 
digestion of the cellulose is indicated. The percentage of carbon in 
the non-cellulose of the crude fibre from different feeding stuffs 
differs considerably, and more information is wanted on this point. 
Henneberg’s process seems to dissolve a small quantity of the true 
cellulose. Should the above indirect process be used, it will be neces- 
sary to adopt a process for the crude fibre, which has no action on 
the cellulose. 

E. K. 


44°42 + (100 — x) 55 _ 48°4, from which « = 62°3. 


Estimation of Urea by means of Standard Mercurous Nitrate. 
By J. Nowak (Chem. Centr., 1873, 154). 


TuE author states that the precipitate obtained in this process contains 
only a small proportion of the urea present in the liquid, the greater 
proportion remaining in solution combined with four equivalents of 
mercurous nitrate. 

M. M. P. M. 


Estimation of Emetine, Aconitine, and Nicotine. 
By O. Zrnnorrsxy (Chem. Centr., 1873, 153). 


1. Emetine.—15 grams of ipecacuanha powder are treated with 15 drops 
of dilute sulphuric acid, and so much alcohol (85 p. ¢.) as to make the 
volume up to 150 cc. After 24 hours, 100 ¢.c. of the filtered liquid 
are evaporated until the alcohol is driven off, and the liquid is titrated 
with standard potassio-mercuric iodide solution. This solution is pre- 
pared by dissolving 13°546 grams of mercuric chloride and 49°8 grams 
of potassium iodide in 1 litre of water. 1 c.c. precipitates ;535oth 
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part of the equivalent of emetine, or 55355th of the equivalent of 
aconitine from solutions of these alkaloids. The final point in the 
titration is determined by filtering a few drops of the solution con- 
taining emetine into a watch-glass placed on black paper, and adding 
one drop of the standard solution. Not the slightest turbidity should 
appear if the reaction is at an end. The number of cubic centimeters 
used is multiplied by ‘0189, i.e., by the z53ooth part of the equivalent 
of emetine. 

2. Aconitine.—A dilute sulphuric acid solution of the drug is treated 
with alcohol, the alcohol is removed by evaporation, and the liquid 
titrated as described in the case of emetine. 

The number of cubic centimeters used multiplied by -02665, and 
"00005 added, gives the amount of aconitine. 

3. Nicotine.—15 grams of tobacco are treated as described in the 
process for estimating emetine. The number of cubic centimeters of 
the standard solution used multiplied by -00405 (i.e., by zoh55th of 


the equivalent of nicotine) gives the amount of nicotine. 
M. M. P. M. 


Technical Chemistry. 


Dry Distillation of Peat. By B. Nizperstapr 
(Chem. Centr., 1873, 154—158). 


THE following table shows the composition of the peats examined :— 
I. Lignite, dark brown colour. II. Charcoal-like coal, dark grey 
colour. III. Black shining coal. IV. Lignite, black brown colour. 
The column a gives the composition of the air-dried coal, the column } 
that calculated for the coal minus moisture and ash. 


I. II. III. IV. 
a. b. a. b. a. b. a | b. 
Carbon ...... 51°238) 58 :286) 58-872) 70°165| 69-995) 77-001| 60-302) 70°577 
Hydrogen....| 4°169| 4°743| 4:042| 4-825] 3°192) 3-512} 4°850| 5°677 
Oxygen hee 82 °326| 36 °773) 20°803| 24 °832) 17°591) 19°351) 20 "169 23 °606 
Nitrogen..... 0°'175| 0-199 ‘150 179 *123} 0°185) 0°121) 0°142 
ee 1°795} — 5 940) — 5°470) — 3°167; — 
Moisture ....| 10°297) — 10°283) — 3°629) — 11°391) — 
100 -000|100 -001/100 000/100 -007|100 000/100 -001/100 000) 100 G02 
Sp. gr. .. 000. 1°12 1°13 1 32 1°35 


By dry distillation these coals give a heavy tarry product mixed 
with portions of a light and more watery nature. The following were 
the relative amounts obtained :— 

I. II. III. 


| ER ee reer = 454 4:09 per cent. 


Watery distillate.. = 5407 = 5533 = 47°92  ,, 
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From the heavy portion of the distillate phenol separated, while 
from the lighter portion a crystalline substance closely resembling 
paraffin was obtained. 

From the portion of the distillate boiling below 150° a clear 
colourless liquid was separated which boiled at 133°, and exhibited 
the composition of pyrrol, C,H;N. By heating with ethylic iodide it 
yielded ethyl-pyrrol, CsH,(C,H;)N. By distilling the residue which 
remained in the retort with lime, picoline was obtained in the distillate. 


a &. F. ms 


Composition of Extract of Meat. By E. Reicuarpr 
(Arch. Pharm. [3], iii, 399—402). 


TxeE author analysed, in the years 1870 and 1873, the extract of meat 
of commerce prepared by Messrs. Buschenthal, of Monte Video, with 
the view of ascertaining to what extent such a preparation varies in 
composition. His results were as follows :— 


1873. 
Soluble in 80 p.c. alcohol ; 80°15 per cent. 
Water (at 110°) ’ 15°92 
Fat and albumin , none 
Nitrogen ‘ 9°47 
Total ash "36 21°30 

6°00 

9-00 

2°46 

J. R. 


Soaps used in the Textile Industries. By H. Vou. 
(Dingl. polyt. J., ecx, 370—380). 


THis paper consists of a summary of the characteristics of the various 
classes of soaps, together with a description of the processes for esti- 


mating the alkali in soaps. 
M. M. P. M. 


Revivification of Bone-Char. By C. Preis 
(Dingl. polyt. J., ecx, 396). 
Tue author calls attention to the method of Pfleger and Divis, which 
consists in treating the spent char with a dilute solution of ammonium 
chloride, whereby excess of lime is removed, the ammonia which is. 


set free being allowed to act on the organic matter of the char. 
M. M. P. M. 
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Waterproof Silk-Paper. By R. Jacossen 
(Dingl. polyt. J., ecx, 400). 


SILK-PaPeR is allowed to float for a little time on the surface of an 
aqueous solution of shellac in borax, and then dried in the air. By 
the admixture of a small quantity of an aniline colour with the borax, 


coloured papers are obtained. 
M. M. P. M. 


Use of Charcoal as a Depilatory Agent. 
(Dingl. polyt. J., cex, 398.) 


Anverson, of Inverkeithing in Fifeshire, finds that when a hide is 
immersed for four or five days in a mixture of vegetable or animal 
charcoal and water of the consistency of a thin paste, the hair is entirely 
removed, and that the leather which can be made from a hide so treated 


is superior to that obtained when lime is used to remove the, hair. 
M. M. P. M. 


Cement for Caustic Lye Tanks. (Dingl. polyt. J., ccx, 399.) 


Tue tanks may be formed of plates of heavy spar, the joints being 
cemented together by a mixture of 1 part of finely divided caoutchouc, 
dissolved in 2 parts of turpentine oil, with 4 parts of powdered heavy 


spar added. 
M. M. P. M. 


Use of Epsom Salts and Sulphurous Acid in Dyeing. 
(Ding]. polyt. J., eex, 316.) 


Ir has been long remarked that woollen goods dyed with aniline colours, 
and treated with Epsom salts, will stand the action of soap and soda, 
and the dressing process generally, better than when not so treated, or 
than when treated with any other substance. 

Dr. Reimann advises the use of Epsom salt in yarns to be dyed 
violet. By the action of the soda, the magnesian salt is decomposed, 
with separation of insoluble magnesian compounds, which exert no 
action upon the colouring matter; any alteration in the colour by the 
alkali is thus prevented. 


All woollen-dyers are agreed that in dyeing with methyl- and dahilia- — 


violet, the use of sulphurous acid is very advantageous. The colours 
are thus obtained of a brighter, clearer tint. 

It may be that a partial reduction of the methyl-rosaniline to leuc- 
aniline having taken place, oxidation then effects the transformation 
of the latter into the former. 

W. S. 
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XXIII.—On the Cobalt Bromides and Iodides. 


By WatterR Noe. Hart-ey, King’s College, London. 


Havine particular reasons for wishing to know the exact composition 
of the haloid salts of cobalt, I have lately been obliged to prepare and 
analyse the combinations of that metal with bromine and iodine, and 
as these are salts of great interest, I will now describe them. 

Cobalt Bromide.—When cubes of metallic cobalt are placed in a dish 
with bromine and a little water, and allowed to stand for a week or so, 
a solution of cobalt bromide is obtained. Addition of water, filtration, 
and evaporation in the usual way converts the purple solution into 
a beautiful blue liquid. On setting aside the concentrated solution 
under a bell-jar over sulphuric acid, splendid purple-red prismatic 
crystals separate. These crystals are both so efflorescent and deli- 
quescent that they can be dried only by pressure between folds of 
bibulous paper, with as little exposure to the air as possible. 

They were analysed by solution in water and precipitation of the 
cobalt hydrate with pure soda at a boiling temperature, ignition 
in a current of hydrogen, and weighing the metal. The alkaline 
filtrate was acidified with nitric acid, the bromine precipitated and 
weighed as a silver salt. The addition of alkalis to a cold aqueous 
solution of the salt gives a blue precipitate which becomes a pink 
hydrate on the application of heat, and is presumably an oxysalt. 
When the solid salt is heated to 100° C. it fuses, becomes deep blue, 
loses water, and is found on cooling to be a mass of purplish-blue 
crystals covered with a blue, opaque crust. When heated to 130° the 
salt dries up to an opaque, amorphous, vivid green mass, the colour of 
which is even more beautiful than that of Scheele’s green. 


x Analysis. 
I, TI, 
Salt taken ...... ‘cbeesnen ee 2°3395 
REESE RSIS Setean espe 4353 ‘4276 
a joende ore coneneene . 1:1568 11318 
Per cent. of water lost at 100° ...... 22°73 22°62 


, Determination of the total water, the salt being heated above 
30° :— 
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I. - II. TIT. 
Weight of salt ...... 19785 2°197 0-992 
Lows = H,O.....<.. *6675 0°744. 0°335 
Per cent. H,O...... 33°73 33°36 33°77 
Calculated. Found. 

Per cent. I. II. III. 
er 18°04 18°12 18°18 — 
ee 48°93 48°18 48°38 oe 
a 33°03 33°73 33°36 33°77 


Formula, CoBr,.6H,0. 


Seeing that the salt when heated to 100° C. loses more than 224 per 
cent. or two-thirds of its water, and becomes a crystalline compound, the 
probability is that this substance is a definite hydrate. On the addition 
of water it was found to give a clear solution, thus showing the absence 
of any basic compound, and on recrystallisation the original hexhy- 


- drated salt was obtained. The bromine and cobalt retaining their 


original atomic proportions, but the water being reduced by two-thirds, 
it is easy to see that the formula of the salt must be CoBr..2H,0: 
Calculated. Found. 
E. . 
HO per cent. ........ 10°19 11:00 10°74 


If the salt be dried in vacuo over sulphuric acid, it continues to lose 
weight during many days, and becomes a peach-coloured powder, and 
there appear on the surface spots of green which gradually extend 
throughout the mass, showing that the salt is dehydrated completely ; 
the process, however, is remarkably slow. 

Cobalt Iodide-—When iodine, a little water, and metallic cobalt in 
cubes are allowed to stand together for some time, a red liquid is the 
product. Filtration and evaporation of this yields after a time an 
olive-green dark solution. When a sort of scum forms on the surface 
of the liquid, and this usually happens at a temperature of 120° to 
130°, the concentration has proceeded so far that a few hours’ 
standing in a desiccator over sulphuric acid will yield a compact mass 
of green crystals, which, on exposure to the air, deliquesces first to a 
green, then to a brown, and finally toa red solution. The readiness 
with which this substance combines with water is greater than that of 
calcium chloride: for example, some of the green crystals placed under 
a bell-jar containing a dish of sulphuric acid, took up the moisture 
given off by another salt beside it and became brown; after long stand- 
ing the green colour began to return to the substance. Drying at 
100° causes it to lose weight continually ; this took place during a 
fortnight, no constant weight being obtained; the substance began to 
change to a pink colour, and it was then rightly supposed that a basic 
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compound was being formed. On the addition of water, a red turbid 
liquid was obtained, which on filtration left a red oxyiodide. Heating 
in air is thus seen to cause a portion of the iodine to be replaced by 


oxygen: 
Analysis. 


Weight of salt 
Co found 


Calculated. 
Per cent. 


for COI.2H?0. I. 
16°93 18°09 _— 
72°77 70°11 70°79 
10°30 12°80 _ 11-11 


The percentage of water is in this case deduced from the difference 
between the cobalt iodide found in the salt and 100. That no informa- 
tion regarding the water of crystailisation could be obtained from the 
loss of weight caused by a temperature of 100° is easily seen by the 


following numbers :— 
I TI. 


Initial weight of salt .... 1°646 11485 
After the 13th weighing... 1°233 863 
Loss per cent. 24°86 


One could not select any point at which it might be supposed that the 
bulk of the water had been separated, and the substitution of oxygen 
for iodine commenced. The proportion of iodine to cobalt was deter- 
mined in the insoluble oxyiodide, and likewise in the portion remain- 
ing soluble, and supposing the basic compound to be anhydrous and 
nothing but oxygen to have replaced iodine, there were indications of 
the insoluble substance possessing the formula Co,I;0. The figures 
are not given here, the amount of the oxysalt analysed being too small 
for the results to be trustworthy. The changes of colour seen on 
dissolving this body in water are most curious. My observations on 
this point explain the curious statement of Erdmann (J. pr. Chem., 
vil, 354), that iodine and cobalt fused together in a glass tube give a 
greyish-green mass which has no metallic lustre, also those of Rammels- 
berg, that by evaporation of an aqueous solution a dark, green deli- 
quescent mass is obtained, and that dry iodide of cobalt (Gmelin, 
English edition, v, 335) forms with a small quantity of water a green 
solution (Erdmann), or brown (Rammels berg), with a large quan- 


tity of water a red solution. Further experiments by Gladstone 
2n 2 
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(Chem. Soc. Qu. Journal, xi, 36) refer to the change to a red colour of 
a green solution of cobalt iodide on the addition of water. Whena 
red solution of cobalt iodide is evaporated down till it becomes green, 
and is then put under a desiccator, on cooling down to 16° it is 
found to have assumed a brown colour; standing for a day or two sub- 
sequently causes the separation of magnificent hexagonal prisms of a 
dusky red colour, and two or three inches in length. They are exceed- 
ingly deliquescent, so that, as in the preceding case, they could not 
be powdered, but were at once transferred to bibulous paper and sub. 
jected to strong pressure to dry them as much as possible. 


Analysis. 

Estimation of water. Desiccation im vacuo over oil of vitriol 
yielded after five or six days a constant weight, and changed the salt to 
an opaque black mass: 


Grams. Grams 
Weight of salt .......... coos «(1S 1:13 
Looms te BO cccccsccccccce 0°40 0°292 
Per cent. H,0....00.0 sceese 27°02 25°84 


When dried at 130°, it became black and lustrous, like graphite. 
1033 gram lost 0°263 gram H,0, or 25°46 per cent., and 0:5955 
gram yielded 0°086 gram of cobalt, or 14°44 per cent. : 


Calculated. Found, 
Per cent, I. II. TIT. 
Co........ 14°01 14°44 — _ 
Diaceenen - 60°33 — — — 
BD occces 25°65 25°46 25°84 27°02 


Formula, ColI,.6H,0. 


To sum up the substance of this paper, cobalt bromide can exist 
as— 

1st. A crystalline hydrate, in the form of large purple-red prisms, 
deliquescent and efflorescent, CoBr..6H,0. 

2nd. As a deliquescent crystalline compound, purple or blue, 
CoBr,.2H.0. 

8rd. As a vivid green, deliquescent, amorphous, and anhydrous salt, 
CoBrz. 


Cobalt iodide— 
1st. Hexagonal, prismatic, deliquescent crystals of a dusky red 


colour, Col,.6H,0. 
2nd. A green, deliquescent, and crystalline substance, CoI,.2H,0. 
8rd. A lustrous, black and graphitic-looking amorphous mass, Col. 
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If an exceedingly small portion of a solution of cobalt iodide be 
smeared over the surface of a porcelain dish in so small a quantity as to 
give a scarcely perceptible pink tinge, and the dish be then warmed, 
first a yellowish-green, then a grass green, and finally a black stain 
spreads over the white porcelain, being due to the formation of the 
dihydrate, and lastly of the anhydrous salt. On cooling, moisture is 
again absorbed from the air and the colours disappear almost instantly. 
This is a remarkably striking experiment. 


XXIV.—Note on the Solubility of Plumbic Chloride in Glycerin. 
By CuarLes H. Pizsse, Public Analyst for the Strand District. 


AtrnoucH it has been noticed that plumbic chloride, and some other 
metallic chlorides, are somewhat soluble in glycerin, I have not been 
able to learn that any determinations of the extent of their solubilities 
have been made. I venture to think therefore that the following 
quantitative experiments upon the solubility of plumbic chloride in 
glycerin may be worthy of note. 

The experiments were divided into two classes ; firstly of the solu- 
bility of plumbic chloride in pure glycerin; and secondly of its solu- 
bility in mixtures of glycerin and water. 

For the first, pure glycerin of commerce was dried in a water-oven, 
until it ceased to lose weight; about 100 c.c. of it was then rapidly 
poured into a dry bottle capable of holding about 150 c.c., and some 
dry PbCl, in impalpable powder added; the bottle then corked, and 
hermetically sealed, was agitated for a couple of days, being placed 
in the water-oven during the intervals, so as to maintain the tempera- 
ture at about 100°. The glycerin was then filtered in the water- 
oven, the funnel having been previously heated therein, the filtrate 
being collected in a weighed dish. When a quantity equal to about 
300 grains had filtered, the dish was removed, allowed to cool ina 
desiccator, and then rapidly weighed, a precaution which the very 
hygroscopic character of glycerin renders imperative. The weighed 
filtrate having been washed into a beaker, some dilute sulphuric acid 
was added, the precipitated plumbic sulphate being collected and 
weighed with the usual precautions. The following were the results 


of two determinations : 
Solubility of PbCl, in 
Used. PbSO, found. 100 of C3;H,03. Average. 
T.... 27459 6°07 2°01 \ 1995 


Il.... 385°85 8:18 1:97 
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The solubility of the plumbic chloride appears not to be perceptibly 
increased by the temperature at which the experiments were performed, 
since after several days standing in the cold (always in a desiccator), 
only the slightest possible opalescence was noticeable; the advantages 
gained by heating being the diminished viscidity of the glycerin, and 
the prevention of the absorption of moisture. 

For the second, weighed quantities of dry glycerin were mixed with 
weighed quantities of distilled water in specific proportions. The 
bottles containing the mixtures, with an excess of plumbic chloride, 
were intermittently shaken for about a week ; these experiments being 
conducted at the ordinary temperature. The results show that the 
solubility of the plumbic chloride is in direct ratio to the proportions 
of the glycerin and water. Thus:— 


Mixture A. C;H;0;, 50 per cent. + H,0, 50 per cent. 
PbSO, Solubility per 


Used. found. cent. 
I.... 371°60 5°55 1:37 Theory, 1:363. 
II.... 3889°48 5°35 1:26 Practice average, 1°32. 


Mixture B. C;H,O;, 25 per cent. + H,O, 75 per cent. 
PbSO,. Solubility per 


Used. found. cent. 
I.... 807°88 3°39 1:01 Theory, 1044. 
II.... 418°43 4°87 1:06 Practice average, 1:036. 
Mixture C. C;H,O;, 12°5 per cent. + H,O, 87°5 per cent. 
Used. PbSO, found. Solubility per cent. 
443-39 4-43 0-91 Theory, 0°889. 


Practice, 0°91. 


In calculating the solubility of plumbic chloride in these mixtures, 
I have taken its solubility in pure water to be 0°733 per cent. By 
adding together, the weight of the plumbic chloride dissolved by the 
quantity of glycerin present in 100 parts of the mixture (as determined 
from the experiments with pure glycerin), and that dissolved by the 
water, I obtained the theoretical amount which the mixture was 
capable of dissolving. These approximate so closely to the practical 
results, that they seem to prove the accuracy of the determinations of 
the solubility in pure glycerin. In order to see that the whole of the 
lead was precipitated from these mixtures by sulphuric acid, the 
filtrates from them were neutralised with ammonia, and then treated 
with sulphuretted hydrogen, without causing more than the slightest 
discoloration. 


XXV.—On the Products of the Decomposition of Castor Oil. No. 2. The 


Distillation of Sodium Ricinoleate. 
By E. Netson. 


Accorpine to Bouis (Compt. rend., vol. xli, p. 603), when sodium 
ricinoleate free from excess of sodium hydrate is distilled, the oily dis- 
tillate consists of octylic aldehyde, or rather of methyl-hexyl ketone 
(methyl-conanthol), mistaken by him for its isomeride the aldehyde. 
Stideler, however, obtained by this method only heptylic aldehyde 
(enanthol) (Jowr. fir prackt. Chem., vol. lxxii, p. 241). Both agree 
that no sebacic acid is obtainable from the residue. 

It was considered necessary to determine if possible the true nature 
of the reaction, and the cause of decided difference in the product 
obtained. For the purpose, therefore, of elucidating the question, 
the process adopted by Bouis was repeated as follows :— 

Seventy grams of sodium hydrate were dissolved in five times their 
weight of water, and whilst boiling, three hundred and fifty grams of 
castor oil were stirred in. The soap was separated by the addition of 
a litre of sodium chloride solution, and the whole well boiled together. 
The resulting soap obtained was submitted to powerful pressure, and 
fused to drive off moisture, until it began to decompose. As thus 
obtained, it formed a hard white semi-transparent mass, apparently free 
from any trace of free sodium hydrate; it was distilled in small 
quantities from a copper flask by the direct application of the flame of 
a powerful bunsen, whereby thirty grams of a clear colourless limpid 
oil was obtained, which was separated from the accompanying aqueous 
distillate, dried over calcium chloride, and fractionally distilled. 

Below 172° only 2 grams of oil came over, the thermometer rapidly 
rising to that point; and between 172° and 173°, 85 per cent. came 
over, the residue distilling between 173° and 176°. The fraction dis- 
tilling between 172° and 173° was collected separately, and consisted 
of 26 grams of a perfectly colourless, limpid oil, having the odour and 
physical properties of methyl-hexyl ketone. No trace of heptylic alde- 
hyde existed in the small portion which boiled below 172°, and con- 
sisted of the ketone mixed with a trace of a liquid boiling very much 
lower, and probably consisting of octylene. The portion boiling 
between 173° and 176° consisted likewise chiefly of the ketone, mixed 
probably with a trace of octylic alcohol, as a small quantity of sebacic 
acid was obtained from the residue. This latter gave a very small 
quantity of sebacic acid and a large quantity of the oily resin usually 
obtained in the preparation of sebacic acid. 

The accuracy of the results obtained by Bouis is therefore entirely 
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confirmed, the soap used being prepared in the same manner as that 
employed by him. 

It became necessary therefore to investigate the cause of the very 
different reaction obtained by Stideler, and it was at once apparent 
that it lay probably in the different method of preparing the castor 
soap. Stideler does not give the details of the manner in which he 
prepared his dry sodium ricinoleate; but it appeared probable that 
the amounts of castor oil and sodium hydrate necessary to form it 
were boiled with water and evaporated nearly to dryness. 

Accordingly 220 grams of castor oil were boiled with 30 grams of 
sodium hydrate dissolved in 200 grams of water. The soap was then 
separated by the addition of one litre of strong sodium chloride solu- 
tion, the whole well boiled and allowed to cool. The soap was washed 
with water, submitted to powerful pressure, and fused to drive off 
moisture until it began to decompose. The resulting yellowish white 
mass, which appeared to contain some unsaponified oil, was distilled 
from a copper flask as before, but with a somewhat gentler heat. 
Dense white fumes appeared the whole time, and the distillate con- 
sisted of a dark brown oil floating on a watery layer. 

By this means 40 grams of a clear dark brown oily liquid, having a 
very powerful odour was obtained, and after drying over calcium 
chloride, fractionally distilled. Below 140° only 7 per cent. came 
over, and between 140° and 165° about 10 grams, and between 165° 
and 200° about 8 grams more. The remainder, nearly 50 per cent., 
consisted of a mixture of neutral oils and fatty acids boiling above 
200°, among which cenanthylic acid predominated. The portions 
boiling below 200° were mixed and redistilled. Between 120°—150° 
about 30 per cent. was found to distil, and consisted chiefly of an oil 
uniting at once with a strong solution of acid sodium sulphite to a 
white pulpy mass. Between 150°—160°, but chiefly at 155°—157’, 
nearly 60 per cent. came over, which also combined instantly with a 
concentrated solution of the acid sodium sulphite to a white semi-solid 
mass. Between 160°—170° the remainder came over, and likewise 
united with the acid sodium sulphite. 

The first two portions were mixed, and after washing with water 
and alcohol, decomposed by sodium hydrate solution; the resulting oil 
being dried and distilled. Ninety per cent. distilled between 155°— 
157°, and possessed all the well-marked characteristic properties of 
heptylic aldehyde (cenanthol), solidifying at once, with evolution of 
heat when shaken with a concentrated solution of the acid solution 
sulphite. 

The portion distilling between 160°—170° was also found to con- 
sist chiefly of heptylic aldehyde, mixed perhaps with a trace of the 
methyl-hexyl ketone. 
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The regidue in the flask dissolved easily in hot water, but gave no 
trace of sebacic acid, and agreed in appearance with the description 
given by Stadeler of the residue obtained by him, The gas given off 
during the reaction consisted mainly of hydrogen with a little carbonic 
anhydride. 

As Stideler purified his product by direct treatment with acid 
sodium sulphite solution, and then separated the heptylic aldehyde by 
alkalis, the acids found accempanying the aldehyde would be lost; and 
this would account for his not noticing them. The general agreement 
of the two results is confirmatory of the supposition that Stadeler 
prepared his dry sodium ricinoleate in a similar manner. 

Upon analysis, neither soap was found to be perfectly homogeneous, 
but the amount of sodium was somewhat variable. On the whole, 
however, the soap, as made by the first method, contained a small 
excess of sodium above the theoretical amount, whilst in the second 
sample a deficiency was found: and to this difference in the amount 
of sodium present must the variation be attributed. 

The result, however, in the first case shows that Stadeler’s hypo- 
thesis that the formation of methyl-hexyl ketone is accompanied by 
the formation of sebacic acid is not accurate, and renders it probable 
that the formation of sebacic acid depend on that of the well-known 
castor oil alcohol, isoctylic. 

It would appear therefore, in conclusion, that the statements of 
Bouis and Stideler are perfectly accurate, and that their apparently 
‘contradictory nature arises from a difference in the nature of the soap 
used, 


XXVI.—Note on a Reaction of Gallic Acid. 
By Henry R. Procrer, F.C.S. 


Ir a solution of sodic or potassic arsenate, of faintly alkaline reaction, 
be added to one containing gallic acid, and the mixture exposed to 
the air, it will rapidly absorb oxygen, and develop an intense green 
colour. Ifthe liquid be undisturbed, the change will commence at the 
surface, and a beautiful green layer will be formed, floating on the 
colourless liquid; while if air be altogether excluded, no apparent 
change takes place. 0°05 mgr. of gallic acid will produce a decided 
coloration in 1 c.c. of water. The arsenical solution must not be acid, 
but excess of alkali causes irregular oxidation and the formation of 
brown products. 
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Dilute acids change the green to a clear purplish red, and cautious 
neutralisation with alkalis restores the green, but any considerable 
excess of the latter destroys the colour. In its reactions with acids 
and alkalis it shows a certain similarity to the colouring matter of red 
cabbage, but in most other reactions the two are completely dissimilar. 
There is also a considerable difference in their absorption-spectra, the 
cabbage green transmitting a broad band of red, while the gallic green 
does not. 

Concentrated nitric and sulphuric, and boiling hydrochloric acids 
change the colour to a pale yellow, which is not restored by ammonia, 
but, in the case of nitric acid, is changed to a deep orange-brown. 

Oxidising agents mostly change the colour to an orange-brown. 
Even iodine in potassic iodide does this immediately. 

The colour is also destroyed by reducing agents. Sulphuretted 
hydrogen passed into the acid solution rapidly decolorises it, with no 
immediate precipitation of arsenic sulphide, and but slight deposition of 
sulphur. Ammonic and sodic sulphides instantly change the colour to 
brown or orange. Sulphurous acid and ammonic sulphite destroy the 
colour in either acid or alkaline solution. 

Sodic hyposulphite does not completely destroy the green, but makes 
it paler, and on the addition of hydrochloric acid a pale bluish green 
remains, which is unaltered by excess of acid, but gradually fades 
away. 

Nascent hydrogen from zinc or sodium amalgam rapidly decclorises 
the acid solution, but only acts very slowly on the alkaline one. No , 
arsenetted hydrogen is evolved. The green matter is not taken up 
from its aqueous solution by ether, bisulphide of carbon, benzene, or 
aniline, but is partly precipitated by alcohol. 

When gallic acid is present in excess, a green solution is sometimes 
formed, which is not reddened by acids, but only turned purplish, and 
which on standing deposits a bluish precipitate. 

The reaction seems peculiar to gallic acid. Gallotannic acid slowly 
gives a faint greenish tint, probably due to traces of gallic acid, while 
pyrogallin not only does not give the reaction, but seems to interfere 
with it when gallic acid is present. 
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XXVII.—On Ozone as a Concomitant of the Oxidation of the Essential 
Oils. Part I. 


By Cuas. T. Kinezert, F.C.S. ; 


Ir is generally stated in books that the oxidation of oil of turpentine is 
attended with the production of ozone. Thus, in vol. iii of ‘ Miller’s 
Chemistry ” it is stated, “Oil of turpentine gradually absorbs oxygen 
from the air, with the formation of a certain proportion of ozone ;” and 
in Gmelin’s work (vol. xiv) it is written, ‘‘Oil of turpentine absorbs 
oxygen gas, acquiring new properties, aud being converted into 
ozonised oil of turpentine.”’ 

Further, Lawes, Gilbert, and Pugh have stated their belief that 
the supposed ozone existing in the vicinity of vegetation is due to the 
oxidation of hydrocarbons evolved by plants (Chem. Soc. J. [2], i, 
1863, p. 100). 

These statements, variously modified, have been so often repeated, 
that at last they are almost universally received as matters of fact. 
But although a vast amount of work has been done on this subject, 
especially by Sch6nbein, whose peculiar views on the matter are so 
well known, yet it cannot be said that the information is absolute. On 
the other hand, there has ever existed more or less doubt about the 
formation of ozone by the oxidation of such bodies as oil of turpentine. 

It was with the view of acquiring more certain knowledge that the 
experiments about to be described were made. 

Perhaps it would be well if, in as few words as possible, I sketch 
what information we possess on the subject under consideration. 
Schénbein showed that in ozonised oil of turpentine “ part of the 
absorbed oxygen appears to be more intimately, a second portion 
(amounting to 5:2 per cent. of the turpentine oil) less intimately com- 
bined, inasmuch as the latter may be transferred to other bodies, and 
still exhibits the properties of free ozone” (Gmelin’s Chemistry, vol. xiv). 
He further studied the general reactions of this body (ozonised oil), and 
appears to have come to the conclusions given, by reason of its general 
oxidising properties. If the ozonised oil were heated to boiling, he found 
that it was partially deprived of its peculiar properties. He further 
explained many of its properties by assuming the existence of two states 
of active oxygen, viz., ozone and antozone. Thus, in a letter to Faraday 
(Phil. Mag., 1858), he writes of “an ozone and an antozone, which on 
being brought together neutralise each other into common or inactive 
oxygen,” although he had expressed his belief in the simultaneous for- 
mation of both these bodies whenever an oxidation occurs! Since that 
time, however, it seems to have been pretty well established by Nasse 
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and Engler and others, that what Schénbein and his disciples 
regarded as antozone is really nothing but peroxide of hydrogen 
diffused through a large volume of air. 

Berthelot also examined the properties of oxidised oil of turpentine, 
and found that it immediately oxidises pyrogailate of potash or mer. 
cury. In the case of the mercury a black powder was formed, which 
appears to be the suboxide. 

As I shall show presently, oxidised oil of turpentine also forms a 
black powder when allowed to stand in contact with the red oxide of 
mercury. 

Berthelot also showed that the oxidating power of the oil may be 
destroyed by boiling, or by agitation in a close vessel with deoxidising 
substances, such as indigo or pyrogallate of potash. 

From certain quantitative relations which he obtained, he came to 
the conclusion that “the active oxygen is in a state of combination 
similar to that of the transferable oxygen of peroxide of nitrogen” 
(Ann. Chim. Phys. [3], lviii, 426; Rep. Chim. pure, iv, 259). 

In short Berthelot’s work is perhaps the most important of any, 
the conclusions which he drew following almost necessarily from the 
facts observed. 

So far as I am aware, the influence of dehydrating bodies upon the 
oxidised oil of turpentine has not been previously studied, at least in 
regard to this active oxygen. As will be seen presently, I have made 
experiments in this direction, and have found that they, equally with 
deoxidising bodies, destroy this hypothetical ozone contained in 
oxidised oil of turpentine; and this, combined with a repetition of 
Berthelot’s experiments, has forced upon me the conviction that the 
active oxygen of oil of turpentine is not contained as such, simply dis- 
solved in the solution or lightly attached, but that the oxidising 
properties of such oil must be regarded as direct evidence that the 
oxygen is united with a hydrocarbon, forming a true definite chemical 
compound subject to the ordinary laws. 

Without stopping to notice the experiments of many others, whose 
work generally supports the idea of the formation of ozone when oil of 
turpentine undergoes oxidation, I would draw attention to a paper by 
H. Fudakowski (Deut. Chem. Ges. Ber., vi, 106—109), an abstract 
of which appeared in the Society’s Journal for June of last year, and 
also to some remarks on Fudakowski’s paper on “ Active Oxygen” 
(Deut. Chem. Ges. Ber., vi, 406—410), which also was noticed in the 
Journal for August and September of last year. 

Following in the steps of Schénbein, Fudakowski describes 
various experiments to show that petroleum (boiling at 30° to 100° and 
upwards, and of sp. gr. 0°67 to 0°68 at 22°) in contact with air, under 
certain conditions of light and temperature, not only acquires ozonic 
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properties, but also that it communicates to the air contained in the 
vessel employed similar properties, &c. 

E. Schaer, in remarking upon Fudakowski’s paper, states 
amongst other things, that when oil of turpentine is distilled with water, 
and in presence of much air, the distilled water gives the reactions of 
hydrogen peroxide, whilst the distilled oil contains ozone; also that 
the residual water gives the reactions of peroxide of hydrogen. He 
endorses the view of Schénbein, and considers that the oxidised oil 
contains the two modifications of oxygen previously referred to. 

I notice these results here, because, when I come to describe my own 
experiments, it will be seen that they do not give results altogether 
concordant with those briefly sketched. 

In commencing my experiments, about two years back, I first of all 
wished to get some definite notion as to the rate of absorption of 
oxygen by such bodies as oil of turpentine. For this purpose the 
liquid to be experimented upon was enclosed in a graduated tube con- 
taining air or oxygen, and the volume of the gas read from time to 
time. It was thus seen that ether, potassium-naphtha, oil of turpen- 
tine, and such bodies rapidly absorb oxygen from air or oxygen gas. 

A few cubic centimeters of naphtha absorbed 25 c.c. of oxygen in 
36 days, 7.e., the whole of the oxygen present. In yet another experi- 
ment with air, the turpentine oil (not in sunlight) absorbed 10°5 c.c. 
of gas during 14 days, that being the theoretical amount of oxygen in 
the air used. 

Benzene showed no absorption of oxygen during 40 days. After 
this, similar experiments were made with the oils of bergamotte, chamo- 
mile, caraway, cloves, juniper, lemon, thyme, capivi, cubebs, &c., &c. 

The numbers given in the following table are not valuable as showing 
the absolute relative absorption of oxygen by the various substances, 
as some were conducted in sunshine whilst others were not. 


Body used. c.c. Oxygen absorbed.  {No. of days.| = daily. 
C.c, 
Oil of caraway .........+..+.| 18 (from oxygen).....++. 6 3 
»  bergamotte ..........| 12 Pm ee 4 3 
» juniper. - 5 ss i nkewes 2 2° 
» cubebs. 4 ~ 2 2 
tM sisson sawewawe 16 ‘ noeeen 13 1: 
naphtha... ....seeee- 25 ” 90000060 33 4 
» turpentine...........| 220 o oeereus 6 36° 
in sunshine (a) 
» turpentine ..........| 20 ‘ss shee neee 36 
in shade (4) 
» turpentine...........| 10 (from air) .......+++. 14 
in shade (c). 
» Chamomile .......... : (from oxygen)... 11 
ether (absolute) (a) .. hd . 34 
ether _,, (6) ..| 6°5 (from RIP) oo. cc ceee 34 
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These bodies, which had thus absorbed known amounts of oxygen, were 
agitated after the experiment with a mixed solution of potassium-iodide 
and starch, when they invariably developed the well-known blue colora- 
tion more or less quickly. It is remarkable that this coloration does 
not take place immediately, as one might suppose would be the case, 
if these bodies contained dissolved ozone. 

On the other hand, in the case of the bergamotte above given, where 
12 c.c. of oxygen had been absorbed, there was absolutely no coloration 
with the potassium iodide and starch for some minutes, but it then 
gradually became of an opaque blue. The same remark applies to the 
other cases for the most part. 

Evidently now, an agent existed in these oxidised oils, having proper- 
ties like those possessed by ozone. 

This fact was confirmed by taking the various bodies and placing 
them in tubes together with a solution of potassium-iodide, covering the 
mouths of the tubes with paper, and exposing to diffused daylight. 
Ether, naphtha, and turpentine and caraway oils gave almost immedi- 
ately a yellow line between the two layers, showing either that they pre- 
contained the active agent, or quickly produced it. Time was required 
in all the other cases, in all of which affirmative results were obtained 
and rendered very evident by the addition of a solution of starch. 
Confirmation of these results was further obtained by placing the sub- 
stances in tubes heated to 70° C. by means of a steam-bath, and 
spreading over the mouth of the tubes paper soaked in the potassic 
iodide-starch mixture. But the best results were obtained by mixing 
in watch-glasses the substance to be tried and the test-solution. 

As the oils of turpentine and caraway were found to give the most 
decided reactions, most of the subsequent experiments were confined 
to them. In order to study the nature of this active agent, I attempted 
to obtain a current of it. For this purpose air was passed over glass 
fragments dipped in oil of turpentine and contained in a combustion 
tube. This tube was drawn out and passed into a test-solution of 
potassium-iodide, and starch. Although the experiment was continued 
for three-quarters of an hour, not the slightest coloration was developed 
in the test-solution. The same result was obtained in a case where 
300 c.c. of oxygen was substituted for the air, and in a third experi- 
ment where air was used and the tube gently heated. Not satisfied 
with these results, the experiment was repeated with the oils of caraway 
and cubebs, but with negative results. 

The experiments both on.oil of turpentine and oil of caraway were 
made finally on a larger scale, in which the glass fragments were made 
to take up 10 c.c. of the oil, and in which air saturated with moisture 
was drawn through the tubes for eight hours at the rate of about two 
bubbles a second, using, instead of a test-solution, a recently prepared 
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test-paper. The paper showed only the faintest trace of coloration at 
the near end. 

On the other hand, when the oils of turpentine and caraway are 
placed in clock-glasses and moistened test-papers placed over them, 
they rapidly become of a dark-blue colour. 

Whether slow evaporation is necessary, or whether the above nega- 
tive results were simply owing to the state of dilution with the air, it 
is at any rate evident that a current of the active agent could not be 
procured in this manner. 

Various experiments were now made to ascertain whether or not 
ozone is formed in the air surrounding the oils of turpentine and 
caraway exposed to the air, &e. 

I will state the results in as few words as _n 

Neither acetate of lead-paper nor sulphate of manganese-paper was 
ever coloured, though exposed to the oils for many days; neither were 
solutions of these bodies changed in appearance when allowed to stand 
in contact with the oils of turpentine and caraway for months, but a 
solution of chromic and sulphuric acids under this last-mentioned 
circumstance became violet. So far, then, evidence was only forth- 
coming to show that during atmospheric oxidation of these oils an 
agent is produced which resembles ozone and peroxide of hydrogen, 
insmuch as it gives the well-known reaction with potassium iodide 
and starch, and further resembles peroxide of hydrogen in producing 
aviolet coloration with chromic and sulphuric acids. But I shall show 
by-and-by that these properties are not an indication of already - 
formed ozone or peroxide of hydrogen altogether, if at all. 

As previously stated, it is generally affirmed that these oils form 
ozone and dissolve it without chemical combination, yielding it up to 
other substances. In fact in a work published by Dr. Fox on ozone, it 
is stated that ordinary “ turps’’ sometimes contains as much as 50 per 
cent. of its volume of either ozone or peroxide of hydrogen! I now set 
myself the task of ascertaining whether, as a matter of fact, the oil of 
turpentine ever contained ozone in solution. A considerable quantity 
of what is sold as “ redistilled oil of turpentine,” was ‘placed in a 
bottle with an equal volume of water, and air was drawn through it 
slowly for many hours, after which treatment it stood in contact with 
air in a shallow dish for many days. 

The watery solution on isolation gave— 


Ist. With potassium-iodide and starch-test a blue coloration at once. 

2nd. With a solution of potassium permanganate a precipitate of 
manganese peroxide. 

8rd. With lead acetate no change. 

4th. With manganese sulphate no change. 
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5th. With a mixture of chromic and sulphuric acids, on standing, g 
violet coloration. 

Hence the agent, whatever it be, is more or less soluble in water, but it 
cannot well be peroxide of hydrogen, because although it gives the 
chromic acid-test, yet, as will be seen further on, boiling does not 
destroy it. The oil after isolation was washed five or six times and 
then examined with potassic iodide and starch-test and chromic acid. 
test; it gave both strongly on standing. 

This experiment was repeated in its entirety with oil of caraway with 
like results, and also with oil of turpentine which had absorbed 31 cc, 
of oxygen. Now it became evident that if the active agent were 
peroxide of hydrogen, it was either attached in some way to the oil, so 
as to resist the sclvent action of water to some extent, or else it was 
formed by sulphuric acid; or lastly, the oil furnished it by a new rapid 
oxidation after the washing. And experiments were now made to 
investigate this last-named possibility, by repeating the tests already 
mentioned with fresh portions of the watery solutions and the oil in 
vacuo. 

For this purpose a Wolff’s bottle was employed. To one neck was 
attached the air-pump, whilst to the other neck was attached a burette 
holding the body to be tested. The plan was to introduce into the 
bottle the test-solution, say potassium-iodide and starch, and then to 
exhaust by the air-pump, the liquor in the burette being allowed to 
flow in after exhaustion of the bottle, and the result noted. 

There was found to be no difference between the reactions produced 
in air and those produced in the exhausted apparatus. 

The conclusion drawn, was that oil of turpentine oxidised by air and 
moisture, even after washing, contained a body which gives the reac- 
tions of peroxide of hydrogen, but that possibly this might be the 
result of the action of sulphuric acid (used in the chromic acid-test) 
upon ozone, &c. 

It may be stated here that the watery solution was invariably of an 
acid character, probably owing to the presence of acetic and ormi 
acids induced by the oxidation of the oil. 

After repeating these experiments many times with both oil of 
turpentine and oil of caraway (the chromic acid-tests were not tried 
in the case of caraway), I proceeded to study the effects of the inter- 
ference of such bodies as peroxide of lead, peroxide of manganese, and 
hyposulphite of sodium. 

About an ounce of the oxidised oil was shaken up in a stoppered 
bottle with some pure precipitated peroxide of manganese and allowed 
to stand 24 hours. It was then filtered into two bottles, one of which 
had been previously exhausted by the air-pump, and each of which 
contained the mixture of potassium-iodide and starch. No coloration 
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of this mixture was produced for some hours, whereas the original oil 
produced a coloration immediately. After twelve hours the one in air 
had developed a faint violet but distinct coloration, while the one im 
vacuo had not appreciably altered. After 36 hours the one in air was 
of a very decided blue, whereas the one in vacuo had developed a 
coloration only strong enough to be so called. This was perhaps 
owing to the fact that the vacuum was partially lost by this time, but 
possibly it was the effect of water alone. (This is a point reserved for 
future investigation.) Anyhow, the active agent had been destroyed 
by the peroxide of manganese, but it was reproduced when placed in 
contact with air. 

Simple filtration of the oil through a layer of peroxide of manganese 
is not sufficient to destroy the active agent entirely. 

With peroxide of lead I have not obtained such decisive results as 
with manganese. It appears to destroy this active principle; yet if 
the oil which has been exposed to the action of peroxide of lead, and 
which then does not give a coloration with the mixture of potassic 
iodide and starch, be left standing for about half an hour, a gradual 
coloration is produced. 

Although I cannot vouch for the purity of the peroxide of lead used, 
yet the result just mentioned may be the expression of another reaction. 
It is said that ozonised oil of turpentine reduces the peroxide of lead 
to the protoxide, and it is known that the protoxide greatly induces the 
oxidation of the oil in some way. Assuming both these things to 
have obtained in the experiments alluded to, one could appreciate the 
possibility of the protoxide formed having communicated to the oil a 
greater power of absorbing oxygen. 

The action of sodium hyposulphite upon oxidised oil of turpentine 
seems to be still less marked; for even if the oil be agitated with a 
normal solution of the hyposulphite, and allowed to stand in contact 
therewith for a quarter of an hour and then isolated and well washed, 
it gives no coloration with potassium-iodide and starch at once, 
but produces this effect after a few minutes. It would appear 
therefore that if the oxidising effects of oil of turpentine are to be 
attributed to attached oxygen, that oxygen must be more stable than 
ordinary ozone, which is so quickly and readily destroyed by hypo- 
sulphite. 

I had noticed that when the oxidised oil was heated in presence of 
water and air, instead of the active agent being destroyed, it was in- 
variably greatly increased! More systematic experiments were there- 
fore made in this direction, for I now felt convinced that the active 
agent was neither ozone nor peroxide of hydrogen, but an oxidised 
principle derived from terpene, C,H. A considerable amount of oil 
of turpentine (just as purchased) was added to an equal volume of 
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water and submitted to distillation. After some quantity had distilled, 
the distillation was stopped and the products examined as— 


A. Residual oil. 

B. Residual aqueous solution. 
C. Distilled oil. 

D. Distilled water. 


The residual oil, which could scarcely contain either ozone or 
peroxide of hydrogen as such, still gave, after continued boiling, a 
strong reaction with potassium iodide and chromic acid tests, even if 
the oil were washed and filtered into a vacuous bottle. 

The residual watery solution was strongly acid, and gave botb reac. 
tions vividly. 

Neither the distilled oil nor the water gave a trace of reaction with 
potassium-iodide and starch, or with chromic acid; but after the dis- 
tilled oil had stood for some hours in contact with air and water, it 
gave a faint reaction with potassium-iodide and starch. This experi- 
ment was repeated with oil of caraway, the chromic acid-tests alone 
being omitted. In other respects the results were identical. 

In another experiment I passed carbonic acid gas through the dis- 
tillation apparatus, and then after cooling, still keeping up the current 
of carbonic acid gas, the test-solution containing potassium-iodide and 
starch was allowed to run into the residue in the still, and imme- 
diately gave a strong reaction. 

Thus it was established that the active principle was not ozone or 
peroxide of hydrogen, but a body derived by the action of air and 
perhaps of water, upon oil of turpentine. It was further established that 
this body has a higher boiling point than oil of turpentine, seeing 
that none passed over into the distillate. Moreover, if it were simply 
dissolved ozone, carbonic acid might reasonably be expected to expel it. 

I will now proceed to describe the experiments which have led me to 
feel convinced that this body is monohydrated oxide of turpentine, 
CioH0.H,O. Berthelot has shown that at 100° oil of turpentine gives 
with chloride of zinc a body known as cymene (C;H,) and hydrogen 
gas, and Dr. Wright has shown that by the action of oxidising agents 
certain terpenes undergo the reaction, 2C,His + O, = 2CHO, the 
resulting bodies presenting great similarity to certain isomerides of 
camphor, which readily break up by treatment with dehydrating 
agents into cymene and water, CHiO = H,0 + CywHu (Chem. News, 
vol. xxix, No. 739). If, then, the body which possesses properties 
like those of ozone be this oxide of terpene or its hydrate, distillation 
with chloride of zinc should destroy it. 

Accordingly some oil which gave strong ozonic reactions, but which 
had undergone no treatment since it was received from the druggist, 
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was distilled with dry chloride of zinc. The zinc chloride, at a tempe- 
rature below 100°, grew sticky and began to turn reddish. 

At 104°5° some action was visible, bubbles forming but nothing 
distilling. 

At 158°—166° a hydrocarbon distilled over, somewhat milky : much 
of the oil distilled in this manner. The distillation now proceeded 
more slowly and the temperature gradually rose to 182°—187°, when 
oil distilled over more rapidly, and the receiver was changed. Between 
this and 201° nearly all the remaining portion came over, leaving in 
the retort a semi-fluid, dark brown, resinous mass, which was readily 
freed from zinc chloride by treatment with water. 

Neither of the distillates nor the resinous residue gave any reaction 
with potassium-iodide and starch or chromic acid, even after 48 hours. 

Some of the oil distilled alone gave a distillate boiling at 158°—159°, 
at which temperature it was constant, till all but a small portion had 
distilled over. 

Neither residue nor distillate gave any reaction with potassium-iodide 
and starch test, either at once or on standing for 60 hours. 

On looking at the distilled portion at the end of this time, fine 
feathery and needle-shaped crystals were floating about in the oil, but 
they were not increased in quantity by placing the tube in a freezing 
mixture ; neither did the oil give at that time any reaction with potas- 
sium-iodide and starch. 

Some other portions of the original oil was distilled in a rapid cur- 
rent of air. The distillate came over clear but grew milky on cooling, 
and failed to give a reaction either with potassium-iodide and starch or 
with chromic acid, as did also the residual portion. 

It was further ascertained that when the oil is distilled in presence 
of water, the distillate, although it contains none of the active principle, 
yet gives indications of its presence after being allowed to stand for 
some time in contact with air. 

In one experiment, after such a distillate had stood three weeks, it 
gave a strong reaction with the iodide test, and was then again sub- 
jected to distillation with water with the results originally obtained. 

It was further determined by experiment that the active agent 
developed on standing is of the same nature as that contained in the 
parent oil, inasmuch as their properties are identical. 

Having proved that heating the oxidised oil with dry zinc chloride 
destroyed this agent so like to ozone, { wished to prove that the effect 
was not due to heat alone; and this was evidenced by heating with 
tine chloride to 75°, at which temperature it was entirely destroyed, 
giving after isolation not the slightest reaction, whereas heating to 
this temperature without zinc chloride by no means destroyed the 
active agent. 

202 
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Indeed, in the absence of zinc chloride, the oil may be heated for 
some time near its boiling point without total destruction of this 
active agent ; but heating to the boiling point for some minutes effectu- 
ally destroys it, as indicated by the fact that the oil then no longer 
colours the potassium-iodide and starch-test. 

The actions of other dehydrating and deoxidising agents were now 
studied upon oxidised oil. Fused chloride of calcium fails to destroy 
the active principle at 100° and even at 138°; it seemed to have very 
little action, although the oil became somewhat red and presented the 
appearance of boiling at the latter temperature. 

Between 100° and 110° caustic soda destroys the active agent, itself 
becoming fused to a red mass, and communicating to the oil a very 
red colour, which colour is for the most part lost on washing the oil 
with water. 

Oil of turpentine in which sticks of glacial phosphoric acid had 
stood for fourteen days still gave a strong reaction with potassium- 
iodide, but apparently not so strong a reaction as the original oil. 
When, however, it was heated with the glacial acid to 121°, the active 
body was destroyed, the acid becoming red, and an appearance as of 
boiling setting in. Anhydrous phosphoric acid, if heated with the oil, 
exercises a very energetic action upon it, and causes a great rise of 
temperature, at the same time destroying the active agent. 


Metallic sodium also destroys it, red flocks forming at the same 
time, and the metal itself remaining quite bright. 

Amongst deoxidising substances, pyrogallate of potash and proto- 
sulphate of iron seem very prominent in their destruction of this 


principle. 

Heated with protosulphate of iron and a drop of hydrochloric acid 
gently, it gave a deep blood-red coloration. 

In all these reactions the oil was first of all submitted to the agent 
to be employed, then isolated and well washed with large volumes 
of water before testing it with the potassium-iodide and starch. Further, 
whenever the agent had been destroyed, and therefore when the oil 
gave no coloration to the iodide test, a small addition of the original 
unaltered oil invariably produced a good colour, showing that in all 
cases the washing had been effectual in removing anything that might 
hinder the reaction with potassium-iodide, &c. 

Summarising the evidence given, we see that: When oil of tur- 
pentine is exposed to air or oxygen in presence of moisture, it oxidises, 
producing an agent which resembles ozone and peroxide of hydrogen, 
inasmuch as it gives a similar reaction with potassium-iodide. It 
farther resembles peroxide of hydrogen, because it gives a violet 
coloration with chromic acid solution acidulated with sulphuric acid. 
It cannot, however, be peroxide of hydrogen, because, although 1t 18 
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somewhat soluble in water, the solution retains its properties after 
long-continued boiling. It again resembles the afore-mentioned 
bodies, by being totally destroyed by peroxide of manganese, but it 
also differs from them by having much more stable properties, resisting 
to a certain extent the action of sodium hyposulphite, and temperatures 
considerably above the boiling point of water. Although destroyed 
by peroxide of manganese and other agents, the body again forms on 
exposure to air and moisture. 

Lastly, the active agent so like to ozone is destroyed at the boiling 
point of oil of turpentine, viz., 160°, and temperatures at which ozone 
and peroxide of hydrogen are not destroyed, when chloride of zinc is 
present. It is also destroyed by other dehydrating agents and by 
certain deoxidising agents. 

It is increased in amount by heating to 100° in presence of water, 
but in the oil which distils over at that temperature, there is none of 
it, Simple exposure to air is however alone necessary for its formation, 
and then it has the same properties as the parent oil. 

Oil of turpentine is generally credited with the power of ozonising 
the air in its vicinity, as well as with the power of dissolving a certain 
amount of the ozone to which its oxidation is supposed to give rise. 
This is because it has long been known that potassic iodide test- 
paper exposed to its vapour speedily indicates the well-known reaction 
of ozone, but this must now be explained by the oil evaporating and 
oxidising to this peculiar product; for the oil which has been sub- 
jected to the action of peroxide of manganese or chloride of zinc, or any 
of the other means which have been pointed out as efficient in destroy- 
ing the active principle, no longer has the power of so influencing the 
air in its vicinity, until it has been allowed to stand in contact with 
air (and moisture ?) for some time. 

As pointed out at the beginning of this paper, E. Schaer, in re- 
marking upon Fudakowski’s paper on active oxygen, asserts that 
when oil of turpentine is distilled in presence of water and of a 
large volume of air, the distilled water, as well as that remaining 
behind, contains peroxide of hydrogen, whilst the distilled oil contains 
ozone. 

In my experiments, which were for the most part made before 
Schaer’s publication, I had found that the oil distilled with water at 
100°, and simply in presence of the air contained in the flask used, 
gave an aqueous and oily distillate, neither of which gave the slightest 
reaction at once, or for the first few hours, with the potassium-iodide 
and starch-test, or with the chromic acid-test for peroxide of hydrogen, 
The aqueous and oily undistilled portions gave both strongly. 

In another experiment, where air was drawn through the distillation 
apparatus at a rapid rate, and a considerable quantity of oil distilled 
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in presence of water, identical results were obtained, except in so far 
that the distilled oil gave a coloration with the potassium-iodide and 
starch-test in less than half-an-hour, whereas in the previous experiment 
where little air was used, several hours were required. 

The difference between my results and those of Schaer may 
depend perhaps upon the kind of oil of turpentine used, or upon the 
volume of air employed. I do not think it depends upon the tempera- 
ture. However this may be, I am convinced that the characters 
possessed by the distillate obtained by Schaer, were the result of 
the presence of monohydrated protoxide of turpentine, C,)H,,0.H,O, 
or some very similar body, and not to the presence either of ozone or 
of peroxide of hydrogen as such. By experiments now in hand, I hope 
to be able to adduce more conclusive evidence as to the composition 
and constitution of the oxidised product of oil of turpentine, which 
possesses such interesting characters, also to show more precisely the 
circumstances under which it is produced, and to build it up synthe- 
tically from terpene or cymene, &c. For the present I can only hint 
at its nature. My notion is, as I have already stated, that the body in 
question is C,oH,.0.H.0. 

1. By the loss of H,0, this becomes CyH. Sulphuric acid, as 
pointed out, causes, by its action upon the oxidised oil, the formation of 
a body which gives a violet coloration to chromic acid solution. 


2. By the loss of 2H,0, the body becomes CyHy. Chloride of zinc 
destroys the active agent, and C,H, (cymene) is a product of its 
action upon C,)H,,0. 

3. By the loss of O it becomes CjHi,.H,O. Deoxidising bodies, as 
pyrogallate of potash, &c., also destroy the active agent. These data 
combine to show that the constitution of the body is as represented. 
It is also a fact that C,.Hi,0.H2O is somewhat soluble in water. 


Notes.—I here wish to, notice in a preliminary way two peculiar 
reactions in regard to the oxidised oil of turpentine. 

Some time during November, 1873, several grams of pure precipi- 
tated oxide of mercury were added to about 10c.c. of somewhat 
oxidised oil, oxidised sufficiently to give a strong coloration with 
potassium-iodide and starch. The mixture was placed in acorked bottle 
and left for four months. The mercuric oxide gradually lost its bright 
yellow colour, darkening meanwhile in appearance, until finally the 
whole was of a slate colour, and around the sides of the bottle the 
appearance was perfectly black. 

Berthelot, as pointed out before, noticed that oxidised oil of tur- 
pentine acts upon metallic mercury, “killing ” it, and forming a black 
powder, supposed to be the suboxide. 

On testing after filtration, it was found that the oil which had been 
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exposed to the action of oxide of mercury, had lost its property of 
colouring the potassium-iodide and starch-test. 

Assuming the black product to be the suboxide of mercury, Hg,0, 
how could its production be explained ? 

Representing the active agent in oxidised oil of turpentine as 
CyH,0.H20, the following reaction might obtain— 


2Hg0 + C,,H,0-H.O = Hg.0 + 00, or O.. 


If this were so, it would present a reaction analogous to that dis- 
cussed by Schénbein in 1858, viz., the simultaneous formation of, 
peroxide of lead and the protoxide when ozonised oil of turpentine or 
peroxide of hydrogen acts upon acetate of lead. The peroxide being 
produced first, he explained its reduction thus— 


H,00 + PbOO = H,O + PbO + O,. 


In the same way the reaction which peroxide of hydrogen and ozone 
gives rise to is explained— 


H,00 + 0,0 = H,O + 0, + 0. 


The experiment next to be described seems to have a direct bearing 
on this matter. 

Some oxidised oil of turpentine was placed in a small beaker, and to 
it was added an equal volume of water acidulated with sulphuric acid. 
To the wires of a small bichromate battery were attached electrodes 
of platinum-foil, which were made to dip below the surface of the 
water which was slowly decomposed. 

After the experiment had continued for two hours, the oil was 
isolated and well washed with water. It then gave not the slightest 
reaction with potassium-iodide and starch for the first half hour, 
whereas the original oil produced a reaction immediately. It is not 
impossible that the small amount of ozone which accompanies the 
electrolytic decomposition of water, had reduced the oxidised consti- 


tuent of the oil thus— 


OjHy0.H,O + 0,0 = CywHys.H,O + 0, + On. 


H. Fudakowski, in his paper previously referred to, shows that 
Petroleum absorbs ozone (from the action of sulphuric acid upon 
potassium-permanganate), but does not give a reaction with potassinm 
iodide immediately ; although after 24 hours’ standing the petroleum- 
communicates to water the properties of hydrogen peroxide. 

In the next part of my paper I trust to be able to bring forward 
something more regarding these two reactions thus briefly alluded to. 
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Supplementary Note.—In the discussion which followed the reading 
of this paper, Dr. Odling pointed out that it had not been proved 
that hydrogen peroxide was more soluble in water than in turpentine, 
and that therefore water might fail to wash it out of the latter. Also 
that it was not known what the effects of zinc a might be on 
peroxide of hydrogen. 

True it is that peroxide of hydrogen seems to be a more stable body 
than is generally assumed, but by direct experiment I have since 
ascertained that zinc chloride has no apparent action on peroxide of 
hydrogen at the ordinary temperature, or if the mixture be boiled. 

Further, if oil of turpentine free from the active agent above 
referred to, be taken and treated with hydrogen peroxide, it does not 
appear to be affected thereby. That is to say, the oil after isolation 
end washing, is perfectly free from the active agent, whereas the 
aqueous solution still contains the peroxide of hydrogen. 
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General and Physical Chemistry. 


Measurement of the Chemical Intensity of Solar Light. By 
E. Marcuanp (Ann. Chim. Phys. [4], xxx, 302—817). 


Ferric oxalate in aqueous solution is decomposed on exposure to day- 
light, with production of ferrous oxalate and carbonic anhydride, 
Fe,30,0, = 2FeC,0, + 2CO,. Favre has also shown that the com- 
bustion of one gram of oxalic acid disengages 0°67 calorimetric units. 

The author has utilised the above reactions in order to measure the 
mean daily chemical intensity of solar light. He was nevertheless 
acquainted with the experiments of Draper of New York, who has 
previously employed ferric oxalate in a similar manner, and with a 
similar object in view. 

The sensitive solution is prepared by dissolving equal molecules of 
oxalic acid and ferric chloride in a given volume of water, and satu- 
rating the liquid with carbonic acid. This mixture undergoes no 
alteration if preserved in darkness, neither is its sensitiveness affected 
by artificial heating or cooling. Its application as a reagent for the 
above purpose was effected by enclosing it in a flat, white glass bottle 
of 100 c.c. capacity, the bottle being entirely covered with black 
varnish, with the exception of a circular space in the centre, of known 
diameter. The carbonic anhydride produced by the decomposition of 
the oxalic acid was conveyed by a glass tube to a graduated eudiometer, 
filled with and standing over glycerin saturated with carbonic acid. A 
diagram representing the arrangement accompanies the communica- 
tion. 

The bottle is placed in a horizontal position, with the unvarnished 
spot facing the zenith. The reduction of the iron salt and consequent 
evolution of gas proceeds regularly up to a certain point, which is 
easily ascertained by experience. When the solution has become con- 
siderably weakened, the reaction is no longer proportional to the inten- 
sity of the light causing the decomposition. The solution requires to 
be renewed about once a fortnight. 

Inasmuch as the volume of carbonic anhydride obtained, when cor- 
rected for temperature and pressure, is taken as the measure of the 
chemical activity of the light, it is obvious that a considerable error in 
the calculation may be produced by atmospheric variations, the solu- 
bility of the carbonic anhydride in the liquid with which it is in con- 
tact increasing or decreasing with alterations of temperature and 
pressure. This disturbing influence, which is more particularly 
noticeable in winter, the author has not been able altogether to elimi- 
nate; but by adopting only the mean weekly and monthly results, the 
irregularity partly compensates itself, and the crror is reduced to a 
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minimum; the figures are then sufficiently exact to preserve their 
relative value. 

According to the author’s calculation, when the sensitive surface is 
in a horizontal position, the intensity of the chemical force expended 
upon each square centimeter of impressionable surface during each 
minute of exposure to light is represented by the production of a volume 
of carbonic anhydride which may be expressed by the number obtained 
by multiplying, by the mean true height of the sun at that moment, 
the constant volume 0000923 c.c., increased by as many times 
000000729 c.c. as the number of degrees less 1 in the sun’s height are 
measured. When the active surface of the apparatus is arranged 
parallel to the sun, the reaction is expressed by multiplying, by the 
mean height of the sun, the constant 0°001394 c.c., increased in like 
manner by as many times 0°000002 c.c. as degrees less 1 in this height 
are measured. At Fécamp, where the foregoing experiments were 
conducted, the mean daily chemical action exerted by the sun upon 
every square centimeter of illuminated surface, would be represented 
by the development of 0°01495 calorimetric units, or by a disengage- 
ment of 11°327 c.c. of carbonic anhydride. This action, however, 
represents only about 54%, of the effect which would be produced if the 
atmosphere remained always clear and free from clouds, since calcula- 
tion shows that in the latter case the evolution of gas would amount 
to 22°943 c.c. The photometric solution submitted to the action of 
the solar spectrum is much more strongly affected by the blue than by 


the violet rays. 
J. W. 


Optical Properties of Flame, and of Incandescent Bodies. 
Temperature of the Sun. By G. A. Hiern (Ann. Chim. Phys. 
[3], xxx, 319—351). 

WHite accepting in its integrity the theory of Davy respecting the 

luminosity of flame, the author has been led to think that the pro- 

perties of the solid particles which give to the flame its luminosity are 
very greatly modified by the temperature to which they are raised, and 
considers that sufficient attention has not been directed to this point. 

He has therefore undertaken experiments in connection with the subject, 

which are detailed in the present paper. 

The first point established was a confirmation of the observations of 
Arago, that light proceeding from a flame is not polarised. From this 
circumstance the legitimate conclusion is drawn that the solid particles 
precipitated in a flame, lose, by reason of their incandescence, their 
reflecting powers. A large number of experiments proved that a very 
considerable thickness of gas in a state of combustion arrests relatively 
only a very small quantity of light, whether the light proceed from the 
flame itself or from some other source. The common statement, there- 
fore, that a flat flame such as that yielded by a fish-tail burner, radiates 
light equally in every direction, is thereby confirmed. 

Again, the real shadow produced by particles of carbon which have 
escaped combustion, or by the fumes of burning phosphorus when 
compared with the striated and feebly-coloured shadow given by flames 
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of very considerable solidity, shows that the precipitated particles do 
not affect the transparency of the flame, and consequently that when 
they become incandescent, they become at the same time diaphanous. 
This slight diminution in luminous radiation, coupled with a feeble 
striated shadow, may also be produced by causing light from any source 
to traverse a sufficiently thick layer of non-homogeneous, or non- 
uniformly heated gas. The explanation of this latter shadow which is 
well known, doubtless affords a satisfactory interpretation of the 
diminished intensity of light after passing through a layer of gas in 
actual combustion. 

A fact contradictory of the foregoing statement is noticeable in the 
light of burning magnesium, which projects, even from the extremity 
of the wire, a real and not simply a striated shadow. Were this radical 
change in the optical properties of the solid particles, viz., from opacity 
to complete diaphaneity, not to take place, it is obvious that the par- 
ticles would not only considerably hinder the transparency of flames, 
but even render them actually opaque; they would also prevent illu- 
mination except from a very thin peripheral envelope. 

It is easy to perceive the importance which these facts acquire when 
the temperature of an incandescent body, such as the sun, is studied. 
If the particles were opaque, they would serve as screens one for 
another. Of all those situated in a straight line, the first and the last 
only would send light and heat beyond the flame in the direction of 
the produced line; the others would simply exchange their heat. If, 
on the contrary, the incandescent particles were diaphanous and dia- 
thermanous (which latter property the author does not prove), it is 
clear that the flame would radiate in every direction from its whole 
mass. The quantity of light and heat emitted would be, ceteris paribus, 
proportional to the volume of the flame, and not to the surface of a 
section perpendicular to any given line. 

Passing over the application of these hypotheses to the solar photo- 
sphere, which is sufficiently obvious, the author concludes that if the 
solid or liquid incandescent substances which cause the luminosity of 
the photosphere are opaque, then, inasmuch as they partially prevent 
radiation from the sun’s mass, the temperature of the latter would 
probably attain to many million degrees ; if, on the contrary, by reason 
of the elevated temperature of the gas, in the midst of which the 
particles are precipitated, they become not only incandescent, but also 
diaphanous and diathermanous, the temperature of the sun would be 
very considerably lower, not exceeding perhaps a few thousand 


degrees. 
J. W. 


Connection between Absorption and Refraction of Light. By 
C. Puscu (Chem. Centr., 1873, 161). 


Boptes may be viewed as possessing three distinct but partially cor- 
related powers, viz., in reference to their absorption, refraction, and 
reflection of light. In transparent bodies the light may be supposed 
to be propagated by the component atoms themselves, as well as 
through the ether surrounding them, that propagated in the former way 
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being retarded ; if the component atoms have a high reflective power, 
much light must be taken up by successive reflections inside the body, 
i e., absorption takes place. A ray which is readily absorbed is there- 
fore easily retarded and easily refracted anomalously, and likewise 
easily reflected, a point proven by Stokes and by Kundt. An excep. 
tional power of refraction is therefore connected with exceptional 

owers of absorption and reflection. Gases which absorb some kinds 
of light with great activity, must therefore reflect these kinds of light 
just as powerfully; wherefore a free gaseous mass of this kind must 
show by reflection (like certain solids and liquids) a spectrum marked 
with bright lines in the places where the dark lines occur in the ab. 
sorption spectrum. An application of this principle to cometary light 


is thus suggested. 
C. R. A. W. 


On a Means of Rendering the Sodium Flame absolutely Mono- 
chromatic. By M. Laurent (Compt. rend., Ixxviii, 349). 


Tuts may be done by causing the light from the flame to pass through 
a split plate of potassium dichromate. 


J. B. 


Influence of Albuminoid Substances upon Electro-capillary 
Phenomena. By M. Onimus (Compt. rend., lxxviii, 643—645). 


Wuen two heterogeneous liquids are separated by an organic mem- 
brane or by a capillary space, an electric current is caused, which is 
capable of producing chemical and mechanical effects. Reductions of 
metals and double decompositions, which do not take place under 
ordinary conditions, may be so obtained. In many cases the interposi- 
tion of a layer of albuminoid substance (white of egg, blood-albumin, 
&c.) between two liquids will produce similar electro-chemical pheno- 
mena. If a solution of albumin be poured into a U-tube so as just to 
cover the bottom, and solutions which react on each other be carefully 
poured into each side, it will be found after some time that the solu- 
tions will meet in the albumin and give rise to double decomposition. 
If sodium phosphate be placed on one side and calcium nitrate or 
chloride on the other, calcium phosphate will be obtained on the side 
where the sodium phosphate had been placed. In medicine, it may 
therefore be more useful to administer these salts separately, rather 
than calcium phosphate directly, since the latter salt can be readily 
produced in the system. Whilst neither calcium chloride nor sodium 
phosphate coagulates albumin, a very manifest coagulation takes place 
where the double decomposition is effected. This coagulation is pro- 
bably due to electro-molecular currents; for it ensues on that side only 
which may be considered as the positive pole. When the coagulation 
prevents the liquids from communicating freely, a difference of level is 
sometimes observed in the direction of the current. 

It has been shown that all the higher salts of iron in traversing the 
system become converted into protosalts. A similar transformation 
ensues when iron trichloride is brought into contact with albumin. If 
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in the other leg of the U-tube red prussiate of potash be placed, there 
will be observed at the end of two or three days, a fine blue colour at 
the part where the two liquids have come in contact. 

J. B. 


Experiments on Evaporation. By Srreran 
(Chem. Centr., 1873, 753). 


Tut author employed in his experiments, ether and other volatile 
liquids, which were contained in narrow tubes, so as to avoid the great 
depression of temperature which takes place when such liquids are 
evaporated from large surfaces. His results are summed up as fol- 
lows :— 

1. The rate of evaporation of a liquid from a tube is inversely pro- 
portional to the distance of the surface of the liquid from the open end 
of the tube, when this distance exceeds about 10 mm. 

2. The rate of evaporation is independent of the diameter of the 
tube. This result was arrived at from experiments with tubes varying 
from 0°3 to 8 mm. in diameter. 

3. The rate of evaporation increases with the temperature, inasmuch 
as the vapour-tension of a liquid becomes greater as the temperature - 
rises. If p represent the maximum vapour-tension corresponding to 
the temperature of observation, and P the pressure under which the 
liquid evaporates, the rate of evaporation is proportional to the logarithm 
¢=—.- When the tension of the vapour is equal to the pressure of 

~? 
the atmosphere, this logarithm becomes infinitely large, signifying 
that under this condition the liquid boils. 

When the open end of a tube, the other end of which is closed, is 
plunged into ether, a continuous series of bubbles escapes from the 
tube; and at first the times of escape of a given number of bubbles 
are in the ratio of the uneven numbers. If the tube contain hydrogen 
instead of air, the same number of bubbles escapes in one-fourth the 
time. Evaporation takes place four times as rapidly in hydrogen as in 
air. The same result was arrived at from an experiment with a 
T-shaped tube, through the horizontal limb of which a continuous cur- 
rent of gas or air was passed, the vertical limb containing the liquid to 
be evaporated. 

When a tube open at one end, and having a stopcock at the other, is 
plunged with the open end into ether, and the stopcock is then closed, 
the level of the liquid inside the tube begins to sink below that outside, 
and at first the differences of level are proportional to the square roots 
of the times of sinking. 

J. R. 


Explanation of the Difference in Boiling Points of Metameric 
Bodies. By A. NauMANN (Deut. Chem. Ges. Ber., vii, 173—178). 


Sixce a liquid molecule may be considered as a group consisting of a 
great number of gas-molecules, it follows that in the conversion of a 
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liquid into vapour, a complex liquid molecule is split up into the 
simpler gas-molecules, and therefore under similar circumstances, the 
higher the boiling point the greater must be the force required to effect 
this. The author infers that in hydrocarbons the simple chain formula 
would allow of greater condensation of the molecule, and consequently 
give a higher boiling point, whilst the more this form is disturbed by 
side chains the more the boiling point would be lowered. This he 
elucidates by a comparison of the boiling points of a number of meta- 
meric compounds illustrated by their respective graphic formula. 

In a future communication he proposes to consider the influence of 
the position of the oxygen-atom on the boiling point. tne 


Continuation of the Research on Oxidising and Reducing 
Agents. By Junius THomseNn (Deut. Chem. Ges. Ber., vi, 1434 
—1438). 


THE author having found an error in his former determination of the 
total heat evolved in the formation of hypochlorous acid, has re- 
determined the heat-value of this as well as of some other reactions. 
1. Hypochlorous Acidi—Two methods. (@). Absorption of chlorine 
by a solution of sodium hydrate, and (b.) Reduction of hypochlorous 
acid by hydriodic acid, gave— 
(C1,0,H,Aq) = { 4 ' or wen 


Mean.... 29878 “ 


2. Iodie Acid.—Two methods. (a.) Reduction of iodic acid by 
hydriodic acid, and (b.) Oxidation of hydriodic acid by hypochlorous 


acid, gave— 
_ fa....55844 heat-units. 
(1,0;,H,Aq) = {F 11135542 


Mean.... 55713 - 


3. The heat produced, by the oxidation of stannous chloride was de- 
termined (a) by hypochlorous acid, (b) by iodic acid, (¢) by the circular 
method, which in this case consists in measuring the heat evolved on 
bringing together in the presence of hydrochloric acid, equivalent 
quantities— 


2? 


A. Of stannous chloride and potassium permanganate. 
B. Of stannous chloride and hydrogen peroxide. 
C. Of potassium permanganate and hydrogen peroxide. 
It was found that— 
. .65611 heat-units 


Gee 
(SnC1H,Aq,0) = Joo se010 . 


le. ..65617 , = at2-* 


Mean.... 65746 - 


GENERAL AND PHYSICAL CHEMISTRY. 531 


The addition to this of 2(H,Cl,Aq) — (H:,0) = 10273 heat-units, 
gives— 
(SnCl,H,Aq,Cl,) = 76019 heat-units. 


Berthelot gives the number 78600 for this reaction. 

4. Potassium Permanganate.—Reduction (a) by stannous chloride, 
and (b) by hydrogen peroxide, gave— 

.... 11599 heat-units. 

}(Mn,0.K,Aq,6HC1Aq) = { a--+~ Famay tenhaaie 


”? 


Mean.... 11727 - 


The heat reaction Mn, Oo= { , yon heat-units. 


” 


Mean.... 21511 o 


was found (a) by oxidation of manganous sulphate with potassium 
permanganate, and (b) by reduction of the hydrate of manganese 


dioxide with ferrous sulphate. 
5. Ferrous Chloride.—The reaction— 
a....45556 heat-units. 


(Fe.Cl,H,Aq,0) =< b....44988 o 
c.... 45207 - 


Mean.... 45250 - 


was determined (a) by hypochlorous acid, (b) by potassium perman- 
ganate, (c) by gaseous chlorine. The addition of 2(Cl,H,Aq) — 


(H,,0) = 10273 heat-units, gives— 
(Fe,ClHyAq,Cl,) = 55523 heat-units 


for the heat evolved in the formation of ferric from ferrous chloride by 


gaseous chlorine. 
The table of the heat-moduli (Q) of the reactions of oxidising and 
reducing agents given in the last volume of this Journal, p. 1187, is 


now replaced by the following :— 


Reaction-constants of Reducing Agents. 


Reaction. Q (heat evolved). 
forAa.Ch) Madnbietresenéenenes 73907 heat-units. 

Fe,ClgH,Aq,Cly) ...ccccesececess| 55528 - for 1 molecule of 
(2FeSO,Aq,Cle) 56 60.04Wlbiec 00s 0k See - chlorine. 
(SnOl,H,Aq,Olz) .........+20020+| 76019, 

EE th. inks deki de salonee cues 63634 ” 
SINEINIINEIE] gga, 2p for 1 atom of oxygen, 
56 ws Kio 40 0996 SEES 65746 » 


: | TT 
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Reaction-constants of Oxidising Agents. 
Number 
Reaction. Q’ = total heat | of oxygen | Q for 1 oxygen 
evolved. atoms atom. 
given off. 

2(Cl,H,Aq) — (H2,0)........] 10273 heat-units. 1 10273 heat-units, 
2(Br,H,Aq) —(Hz,0) ......|—11605 _,, 1 |-1160  ,, 
2(Br,Aq,H)—(Hz,0) ......|—12683 _,, 1 |—12683  ,, 
(Cl,H,Aq) — (Cl,0,H rAg) 9437, 1 9437, 
(Mn,O,K2Aq,6HCIAq) . 58635 si, 5 11727, 
(Mn,03;K,Aq,3803Aq) ececee 69485 ” 5 13897 ” 
(Mn,0,K2Aq,2HClAq) ....| 55757 ne 3 18856 ‘i 
(Mn,0,KeAq,SOzAq) ......| 59547, 3 19849, 
(MnO,SOsAq) ......0+006| 4969 1 4969, 
(2Cr034q,380;Aq)........| 80452 ,, 3 10151 _—s, 
—(2Mn0,0;,2KAq) ........| 28257 ,, 3 9419 —s, 
—(2Mn0,,2K Aq) ....... coe |—14705 ys 5 — 2953 
—(Mn,O). ...scseeeeeeeee(/—21511 1 |-21511  ,, 
—(2Cr,03,Aq) .eeeeeeeeees|—18868 3 — 6299 ,, 
—(IHAG,Og) .. 220000000002 |—42542 3 —14181 ,, 
—(H,0,0,Aq) ....-2e0+00.|+28074 55 1 +23074 


- RS. 


Tables of Affinity. By Jutius TuomseEn (Deut. Chem. Ges. Ber., 
vi, 1533—1537). 


Tue most important of the author’s results concerning the affinities of 
the non-metallic elements have been collected in the following table, in 
which (Q) denotes the heat-modulus of the chemical reactions :— 


Heat- 
Reaction. modulus, Remarks. 
1. Hyp noes. Heat-units 
ee 68360 
Heat of evaporation of 
Water. 1 gram molecule at 9660 | Regnault. 
100°. rerere yr. 

Heat of fusion " peneee 1440 | Bunsen. 
Hydroxyl. | (H2,02,Aq) .....seee8- 45290 
H H,0,0) . eeeeeerees = 23070 
} (H;0,Aq,0) eeoveevevees 91430 
2. CHLORINE. 
(| (Cle,O) ...cceeesecees] — 18040 Gaseous acid. 
Hypo- (ClO,Aq) .....eeeeee| + 9440 Absorption of the gas by 
| chlorous wates. 
oak (Clz,0,Aq).. owas — 8600 
| : (Cl1,0,H,A q) .. + 29880 
| (ClOHAg, KOHAG).. sees) + 9980 
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Heat 
Reaction. modulus, Remarks. 
Heat-units. 
(Cla Os.Aq) ieetaseeeed — 20480 
(Cl1,0 ,03,H + 23940 
a (ClO tAy ROHAS) + 13760 
- (C103K,Aq). « .| = 10040 
— inet — 9760 
TERRIA os 50 50000 — 15380 
(| (KC1Aq,03) — 15370 
OY eanichidiebanies + 22000 | Gaseous acid. 
Hydro- (CIH,Aq) 20.0000 17320 | Absorption of the same. 
= (Cl,H,Aq) .. ; 39320 
— (CIHAg, KOHAG) .. aan 13750 
3. BROMINE. 
‘ (Brz,05,Aq) ..seeeeeee| — 43250 
— ; feet ta RRR + 12420 
; (BrO3H, Aq,KOHAg) .. 13750 
CED . 50 coscceees 1080 | Heat of solution of bromine. 
(BrH.Aq,03) ..| — 15960 
— (Br,H). ean vptanieas ..| + 8440 | Gaseous acid. 
naad BID sevicccncees 19940 
, PTAA 000000005 28380 
(BrilAg, KOHAg) . oo 13750 
4, IoDINE 
O° Serres 44960 | Anhydride. 
(I:0;,Aq) cecdiahe — 1900 | Ditte. 
(Io,05,Aq) ; 43060 
Todie } | (1,03,H) ‘ 57880 | Crystalline hydrate. 
acid. (10,H,Aq)....... seve — 2170 
(I,03,H,Aq)... +++: ii 55710 
(IH Aq,03) ee ee ee 42540 
6 seeped 13810 
| (1,O¢,H;)... : 185780 
(IOgH;,Aq) . ..| — 1880 
EERE ossccesess 184400 
Periodic 1,0,,H,Aq) 47680 
acid. (THAq,Aq) ...00.000e 34510 
(I2,07,Aq) ....00. ° 27000 
(IO,H,Aq, KOHA q).. ee 5150 
| (10,H;Aq,2KOHAg) . 26590 | Gaseous acid. 
i (H,I).. . eeveeeeere aad 6040 
a ae “Nappa 19210 
acid. (H,I,Aq) ...... 13170 
(HiAg KOHAG) .. seeeee 13680 
5. SULPHUR. 
| SRR oso 2vener 7700 se acid. 
Sulph < eerer rT rere 1500 ondensed acid. 
— Sh 66-66 se08cnenes 71070 | Favre and Silbermann. 
[ (S,0,,Aq) ...00. oneees 78770 
(SO,Aq,2N: aOHAq) .. 28970 
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Heat- 
Reaction. modulus, Remarks. 
J Heat-units. 
(905 0).......0e00004] 88160 | {90s becomes liquid enhy- 
(SOz,0,Aq) «ssc. eeseee 71330 
(SO,Aqg,0) ........... 63630 
(SO2,0s,H,) ..........| 121840 
Sulphuric J | (S0,,H0)............| 21820 | {SQsMa_ becomes liquid 
wea. SO eee 17850 
GED ov avesccsecs 39170 
sis nn cmtamesa 103230 = 
(S,04,Hs) ......0.c.e6{ 192910 “—_ Bae — 
(S,04,H3,Aq).. 410760 hat (8,02) = 71070. 
| (SO3Aq,2NaOHAq) .. 31380 
(2802,0,Aq) .....+ 00: 68950 
Hypo- | | (2802440)... 2.00. 53550 
yP (SO3Aq,SO2Aq) ....... — 10080 | When §,0;Aq is formed. 
oayeetls + | 0,,ha) 211090 
acid. (SC HAS) pri jie (8,0:) = 71070. 
(S,0;Aq,2NaO0HAq) | 27070 
(| $0e8.Aq oe ee 
Hypo- ||SQ:Aq,8) ............] — 9270 
eA | MN 660060 cacece 215300 
acid. (etPe BG) 6465000000: 69500 ue » 
(S;,03,H:Aq)..........] 187860 } When (8,02) = 71070. 
_ (| (2803,0,80,Aq) «eee ee ee 62820 
ba } (28024q,0,82) ........ 47420 
oe penn 204960 3 
acid. (8;,0¢,H>Aq).......... 273320 } When (8,02) = 71070. 
TI oo icetinwasondes 4510 
Hydric (SH Ag) 4750 
sulphide. Gg AG) cope cescccce 9260 
(SH.Ag NaOHAg) 7740 
6. SELENIUM. 
wa es \ teen ee eeeees ~~ Crystalline anhydride. 
elenious Ow Peeverrrerss _ 2 
acid. (Be,05.Aq) 02.0000 e000 56790 
(SeO,Aq,2NaOHAq) .. — 27020 
(Se,O3,Aq) a ei 77240 
Selenic (SeO2,0,Aq) .....eeees 19530 
acid. (SeOgAq,O) ....... 200% 20450 
(SeO3Aq,2NaOH Aq) 30390 
7. TELLURIUM. 
—e } (Te,0.,H,0) ........-. 81190 
Telluric (TeO2Aq,O) .......64. 25850 
acid. (Te,Os,Aq).... +... 107040 
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Heat- 
Reaction. modulus, Remarks. 
8. NITROGEN. Heat-units. 
(| (N,Hs3) 26710 | Ammonia gas. 
(N}H,Aq) 8440 
fs Pere 35150 
(N3H3Aq,HClAq)...... 12270 
(NH3Aq,H.SAq) ....-- 6190 
(N,H,,Cl,Aq) 86740 
| (N,Hy,Br,Aq) ......+.: 75800 
Ammonia. Cg TAG) 6.00 ccesee 60580 
(N,H,,S,Aq) ......e0e 50600 
(N,Hy,Cl) ...- see sree 90620 
HD” ye Crystalline salts formed 
(WMO ....sscceee 41910 ect apiece 
((NH;,HBr) ...... ‘on 45030 sas 
LIED cc anensesens 43460 | J 
Nitrous . ’ 
oxide. } HYD). «++ +020 0000 — 18820 faasom product. 
Nitric { UR oi aon awacae + 19570 
tetroxide. PAIGE 95604006009 7750 
Nitric (2NQ.Aqg,0 .....0.00. 18300 
acid (N2O2,03,Aq) ee eeeee eee 72940 
— (NO2,0,H,Aq). «2.06 51080 
9. CARBON. 
0 rere 66810 
ae REED ovnseceeeses 5880 
ee 1) ED. «020. 72690 
and acid. | | (C,Oy) .....eceeeeees — 96960 F , we , and Silbermann 
or charcoal. 
(C,O) . 30150 | If (C,O;) = 96960. 
‘gh * eee 4.'52480 
Marsh-gas, (CjH4,0¢) ° 6 *55800 
ethylene, (C.H32,05) 5 °62110 
and Lt er 23760 
acetylene. (C2,H4) — 4160 If (C,O.) = 96960. 
U (CH) ~ 48270 


R. S. 


Remarks on Thomsen’s Paper on the Influence of Temperature 
upon the Heat of Chemical Combination. By L. PraunpLerR 
(Deut. Chem. Ges. Ber., vi, 1537). 


Tue author claims priority for the equation— 


. R, — R, = (T — t)(qa + Gu — 4), 

given by Julius Thomsen for calculating the heat R, evolved when two 
liquids at the temperature T are mixed, from the heat Rt given out 
when they are mixed at the lower temperature t, and from the products 
qas Gy, q. Of the specific heats of the liquids and their mixture into 
their weights. 


R. 8. 


Q2re2 
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Influence of Temperature on the Heat produced during 
Chemical Change. By A. Naumann (Deut. Chem. Ges, 
Ber., vii, 75). 


As Pfaundler has raised the question of priority with regard to the 
formula R, — R, = (T — t) qa + q, — q., Which was used by Thomsen 
to express the heat resulting from the mixture of two liquids at various 
temperatures, the author thinks he may as well point out that this for- 
mula was used by Berthelot in 1865, and is quoted in the author’s 
Grundriss der Thermochemie, p. 88. 

T. B. 


Contributions to the History of Explosive Agents. Second 
Memoir. By F. A. AxBext (Proc. Roy. Soc., xxii, 160—171). 
(Abstract.) 


Tue earlier part of this memoir relates to the communication of detona- 
tion from one explosive substance to another through tubes. The 
author sums up his results as follows :— 

“1. The distance to which detonation may be transmitted through 
the agency of a tube to a distinct mass of explosive substance is regu- 
lated by the following conditions :— 

“(a.) By the nature and the quantity of the substance employed as 
the initiative detonator, and by the nature of the substance to be deto- 
nated, but not by the quantity of the latter, nor by the mechanical 
condition in which it is exposed to the action of the detonation. 

“(b.) By the relation which the diameter of the ‘ detonator,’ and of 
the charge to be detonated, bear to that of the tube employed. ; 

‘“‘(c.) By the strengtlr of the material composing the tube, and the 
consequent resistance which it offers to the lateral transmission of the 
force developed at the instant of detonation. 

“(d.) By the amount of force expended in overcoming the friction 
between the gas and the sides of the tubes, or other impediments 
introduced into the latter. 

“(e.) By the degree of completeness of the channel, and by the 
positions assigned to the ‘detonator’ and the charge to be detonated. 

“2. The nature (apart from strength or power to resist opening up 
or disintegration) of the material composing the tube through which 
detonation is transmitted, generally appears to exert no important 
influence upon the result obtained.” 

The effect of diluting explosive bodies is then discussed. If the 
dilution does not affect the continuity of the explosive body, as is the 
case when an explosive liquid, e.g., nitroglycerin, is diluted with an 
inert solid, there appears to be no loss of sensitiveness to detonation; 
but if the continuity of the explosive be interrupted, as happens when 
a solid explosive is mixed with an inert body, the susceptibility to 
detonation is much diminished when the mass is loose and unconfined. 
But by compressing the diluted explosive, or strongly confining it, deto- 
nation may be much more easily produced. Thus, mixtures of gun- 
cotton with potassium chloride, or still better with the chlorate or 
nitrate, compressed with addition of water and then dried, were 
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found to be as susceptible to detonation by nitroglycerin as undiluted 
gun-cotton itself, and some even more so. 

The dilution of a solid explosive by a liquid greatly reduces its 
sensitiveness to detonation. Damp gun-cotton was detonated only by 
large charges of mercuric fulminate; it was, however, more readily 
exploded by an “ initiative detonator” of dry gun-cotton. 

When made up into a pulp with water, gun-cotton is not susceptible 
of detonation even by the dry substance, unless the escape of force be 
retarded at the instant of the first detonation ; but if this condition be 
attended to, the detonation may be accomplished with certainty. By 
simply confining compressed gun-cotton tightly with a fishing net and 
sinking it to a sufficient depth under water, or by placing the pulp in 
a shell and filling all the interstices with water, the whole could be 
detonated by a small charge of dry gun-cotton. Remarkable results 
were also obtained by detonating small charges of compressed gun- 
cotton in shells filled with water. A quarter of an ounce of gun-cotton 
broke a shell into nearly eight times as many fragments as were 
obtained by the explosion of 13 ounces of gunpowder. 

Finally, a variety of experiments were made on the rapidity of trans- 
mission of detonation. With dry compressed gun-cotton the rate of 
transmission was between 17,500 and 20,000 feet per second, when 
the masses were arranged so as to touch one another. The separation 
of the masses retards the rate of transmission to an extent determined 
by the size of the masses and the distance between them. When gun- 
cotton saturated with water was employed, a marked increase in the 
rate of transmission was observed. Nitrated gun-cotton, however, 
gave a slower rate, 15,500 to 16,000 feet per second. Dynamite in 
continuous masses gave 19,500 to 21,600 feet, but separation of the 
masses reduced the rate to a greater extent than was the case with 
gun-cotton. Nitroglycerin simply contained in V-shaped troughs gave 
a speed of only 5,500 feet. 

The original memoir, in the Philosophical Transactions, deals also 
with certain conditions which separate in developing spontaneous 


explosion or detonation, but the details are not given in the abstract. 
M. J. S. 


Amount of Exhaustion obtainable by Sprengel’s Mercurial 
Air-pump. By W. F. Donkin (Chem. News, xxix, 125). 


Tae pump used was similar to the one described by Mr. McLeod 
(Chem. Soc. J. [2], vii, 311), including the siphon-tube or air-trap 
interposed between the funnel and the fall-tube. 

The method used consisted in—(1.) Exhausting a glass vessel (a 
pipette of 50 c.c. capacity), one end of which was drawn out to a fine 
capillary tube and sealed, while the other was adapted to the pump. 
(2.) Letting mercury run into the vessel so as to enclose all the resi- 
dual air in the end of the capillary tube. (3.) Measuring the volume 
of this residual air and comparing it with that of the vessel exhausted. 

From the author’s experiments it appears that the Sprengel pump 
may be made to give an exhaustion down to +5,50'5,500 1m its simplest 
and most convenient form, viz., without an air-trap and with an india- 


538 ABSTRACTS OF CHEMICAL PAPERS. 


rubber joint immersed in glycerin ; but that if a very complete exhaus- 
tion is required, the air-trap must be used, and the vessel to be exhausted 
must be sealed hermetically on to the pump. 
An example of the mode of calculation of results is a. 
ay” 


Valve for Gases and Corrosive Liquids. By Rotanp H. Ripovr 
(Chem. News, xxix, 116). 


Tuis valve is adapted to cases where liquids have to be forced into 
vessels under pressure. A piece of glass tube about 3” long and .3," 
internal diameter has a bulb blown in the middle, and the ends are cut 
off square. A piece of india-rubber tube 3” long, and of such a thickness 
that it will just pass into the bulb-tube, has one end tied with string or 
platinum wire. Just below the ligature a transverse slit is made, so 
that the end is nearly cut off. The uncut part serves as a hinge. A 
small pellet of cork or india-rubber is put into the end beyond the slit. 
The tube is then stretched on a piece of glass tube, and the whole 
forced into the bulb-tube, till the valve occupies the interior of the 
bulb. Any pressure in the tube raises the valve on its hinge, while 
any back pressure closes it tightly. For pressures up to 30 lbs. on the 
square inch it is perfectly air-tight. Beyond this the author has not 
tried it. ? 
G. T. A. 


How to avoid Explosions with Hydrogen Generators. 
By R. Fresenius (Chem. Centr., 1873, 386). 


Apart a safety-jet made of discs of wire gauze placed in the delivery 


tube between plugs of cotton wool. 
C. R. A. W. 


On the Refraction of Gases. By M. Mascarr (Compt. rend., 
Ixxviii, 617—621). 


On the Dispersion of Gases. By M. Mascarr (Compt. rend., 
Ixxviii, 679—682). 


On the Wave-lengths and Characters of the Violet and Ultra- 
violet Lines of the Sun as given by a Photograph taken by 
means of a Grating. By H. Draper (Compt. rend., Ixxviii, 682— 
686). 

Relations between Thermo-electric Properties and Crystal- 
line Forms. By C. Friepex (Compt. rend., Ixxviii, 508—513). 
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Inorganic Chemistry. 


Behaviour of Diamond at High Temperatures. By v. ScuréTrer 
(Chem. Centr., 1873, 754). 


A PERFECTLY transparent and polished diamond, in the form of a rhomb, 
slightly injured at the edges, was placed in the middle of a Hessian 
crucible filled with calcined magnesia and covered with a porcelain lid ; 
this was enclosed in a second crucible, the intervening space being 
filled with graphite, and the whole was exposed to the highest tempe- 
rature of a porcelain kiln. After cooling, the diamond was somewhat 
dull on the surface, but showed no trace of blackening or turbidity 
within. But on repeating the experiment with the diamond wrapped 
in platinum-foil, it was found that the platinum, which was fused to a 
globule, had taken up carbon, and the diamond was totally altered in 
appearance. The surface was slightly blackened, and the interior 
exhibited black dendritic markings. The black of this diamond was a 
pure black, like amorphous carbon, whereas natural black diamonds 
have always a more or less dark-brown appearance. The density of 
the diamond was reduced from 3°48 at 18° to 3-473 by heating in 


magnesia, and further to 3°458 by heating in contact with platinum. 
J. R. 


Action of Nitrogen Tetroxide on Arsenic Trichloride and on 
Boron Trichloride. By A. Geuruer (J. pr. Chem. [2], viii, 354 
—359). 

Wney nitrogen tetroxide is distilled into refrigerated arsenic trichlo- 

ride, it forms a liquid stratum floating on the chloride, and a small 

quantity of a white solid substance was observed at the line joining the 
two fluids. The two liquids were now mixed, and the whole was 
allowed to stand for some time at a temperature of about 0°. Under 
these circumstances the white substance was formed in considerable 
quantity, and nitrogen dioxide was slowly evolved, the whole being, 
at the end of 36 hours, converted into a crystalline mass saturated 
with a reddish-yellow fluid. The solid portion consisted essentially of 
arsenic acid, which was contaminated with a trace of arsenious acid, 
this latter probably arising from the action of moisture on a portion of 
the arsenic trichloride; while the fluid portion consisted of nitroxyl 
chloride, NOCI. 

Probably the reaction is as follows : 


4AsCl,; + 5N,0, = 2As,0; + 8NOC] + 2NOCh. 


There appears to be no tendency towards the formation of the oxy- 
chloride, AsC1,0. 
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When boron trichloride is similarly treated with nitrogen tetroxide, 
an energetic action takes place, a solid substance being deposited in the 
liquid, while yellow crystals condense on the sides of the flask. The 
product was left at rest for two days, after which it was distilled at a 
gentle heat. Under these circumstances volatile yellow crystals con- 
densed in the receiver, and the brownish-red vapour of these crystals 
fumed on coming in contact with the air. A liquid which appeared to 
be a solution of the crystals in boron trichloride also passed over. The 
crystals had the composition BCl;.NOCI, and form rhombic octohe- 
drons or prisms which dissolved in water with a hissing sound, boric 
acid, nitric acid, and chlorine being produced. At 23°—24° the 
crystals melt, forming two layers of fluid, the upper of which appears 
to consist of boron trichloride containing a small proportion of the 
original substance, while the lower probably consists of the fused sub- 
stance together with a small proportion of nitroxyl chloride. On cool- 
ing, the two layers reunite with more or less rapidity, according to 
circumstances, the original substance being reproduced. 

The reaction is probably as follows :— 


8BCl, + 3N,0, = B,O; + 6(BCl.NOUI) + 0. 
T. B. 


Action of Phosphorus Chlorides on the Acids of Phosphorus. 
By A. GeuTHER (J. pr. Chem. [2], viii, 359—372). 


1. Action of Phosphorus Oxychloride on Orthophosphoric Acid.—When 
these substances are mixed in accordance with the equation, 2PO,H; + 
POCI, = 3PO;H + 38ClH, no reaction takes place until the mixture is 
heated in the water-bath, the reaction then proceeding as above in- 
dicated. The use of a smaller proportion of phosphorus oxychloride 
leads to the formation of pyrophosphoric acid : 


5P0,H; + POCI, — 38P.0,H, + 38HCl. 


As, however, the author finds that pyrophosphoric acid is produced 
when metaphosphoric ‘acid and orthophosphoric acid are heated 
together, it is probable that in the above case the pyrophosphoric acid 
may result from a secondary reaction between metaphosphoric acid and 
orthophosphoric acid. 

2. Action of Phosphorus Pentachloride on Orthophosphoric Acid.—The 
following reaction takes place in the cold : 


POH, + 3PCl; = 4POCI, + 3HCl; 


but if excess of phosphoric acid is employed, the action recommences 
on the application of heat, the phosphorus oxychloride then acting on 
orthophosphoric acid according to the equation previously given. 

3. Action of Phosphorus Trichloride on Orthophosphoric Acid.—When 
a gentle heat is employed, the principal reaction appears to be as fol- 
lows: 


i 


INORGANIC CHEMISTRY. 541 


but free phosphorus and pyrophosphoric acid are produced, probably 
owing to secondary reactions. 

4, Action of Phosphorus Pentachloride on Metaphosphoric Acid.—The 
reaction, PO;H + 2PCl; = 3POCIl; + CIH, takes place when these 
substances are heated on a water-bath ; and even when a small propor- 
tion of pentachloride is employed, the reaction is the same, no chloride 
of metaphosphoric acid being produced. Metaphosphoric acid is not 
attacked when digested with phosphorus oxychloride or phosphorus 
trichloride. 

5. Action of Phosphorus Pentachloride, Phosphorus Trichloride, and 
Phosphorus Oxychloride on Pyrophosphoric Acid.—The following reac- 
tions take place on the application of heat :— 


(1.) P,0;H, + 5PCl, = 7POCI, + 4ClH. 
(2.) 9P,0;H, + 5PCl, = 21P0,H + 2P + 15HCL. 
(3.) 2P,0;H, + POC], = 5PO,H + 3ClH. 


When pyrophosphoric acid is treated with a small proportion of 
phosphorus pentachloride, the reaction is— 


P.0,H, + PCI; = 2P0;H — POCI,; + 29Cl1H. 


6. Action of Phosphorus Oxychloride and Phosphorus Pentachloride 
on Phosphorous Acid.—The reactions being as follows, it is concluded 
that the true formula for phosphorous acid is P(OH);, and not 
PHO,(OH),: 


(1.) 3POCI, + 2P(OH); = 3P0;H + 2PCI, + 3ClH. 
(2.) P(OH), + 3PCl, = PCl, + 3POCI + 3HCI. 


7. Action of the Chlorides of Phosphorus on Hypophosphorous Acid.— 
Phosphorus t:ichloride acts energetically on hypophosphorous acid, the 
reaction being apparently as follows: 


3PH(OH), + PCl, = 2P(OH); + 2P + 8ClH. 


Orthophosphoriec acid is also produced, but this probably arises from 
the action of phosphorus trichloride on phosphorous acid. These 


results indicate P’” { (OH as the formula of hypophosphorous acid ; 
2 


all attempts to obtain the chloride of this acid were fruitless. 

The action of phosphorus oxychloride is similar to that of the tri- 
chloride, but the reaction is more energetic, and after it has ceased, a 
fresh reaction may be produced by heating the mixture to 100°. The 
two stages may be represented as follows :— 


(1.) 6PH(OH), + 3POCI; = 3P0;H + 2P(OH); + 4P + 9CIH. 
(2.) 2P(OH); + 3POCI, = 3PO;H + 2PCl; + 3ClH. 


The former reaction is probably the resultant of the following :— 


(a) 6PH(OH), = 2PH, + 4P(OH). 
(b) 4P(OH), + 3POCI, = 3P0,H + 2PCl, + 3CIH + 2P(OH);. 
(c) 2PH, + 2PCl, = 4P + 6HCI. 
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Hypophosphorous acid thus behaves like a mixture of PH, and 
P(HO);, and it was found that when it is heated to 110°—115°, it is 
decomposed into these substances, but when the heat reaches 250° the 
phosphorous acid decomposes. The action of phosphorus pentachloride 
on hypophosphorous acid is energetic, red phosphorus being deposited ; 
but after sufficient of the pentachloride has been added, and the mix. 
ture has been heated, nothing remains but phosphorus oxychloride and 
phosphorus trichloride. The reactions are probably as follows :— 


(1.) 8PH(OH), + 6PCl; = GPOCI, + PCl, + 2P + 9HCI. 
(2.) GPH(OH), + 6POC], = 6PO,H + 2PCl, + 4P + 12HCl. 
(3.) 6PO;H + 12PCl, = 18POCI, + 6CIH. 

(4.) 6P + 9PCl,; = 15PCh. 


ultimate result: 


PH(OH), + 3PCl; = 2POCI, + 2PCl; + 3HCI. 
z. B. 


Phosphorus Sulphobromide. By R. W. Emerson Macivor 
(Chemical News, xxix, 116). 
A pescripTion of the properties of the compound first prepared by 
Baudrimont, by passing sulphuretted hydrogen through phosphorus 


pentabromide. 
The reaction is as follows :— 


PBr, + H.S = PBr,S + 2HBr. 


The undecomposed pentabromide is removed by washing with water 
heated to about 40°. 
G. FZ. A. 


Action of Silver Chloride on Phosphorus Di-iodide. 
By A. Gautier (Compt. rend., xxviii, 286—288). 


Tuts reaction is not, as might be supposed, 6AgCl + 3PI, = 3PCl, + 
6AgI, but 6AgC] + 3PI, = 2PC], + 6AgI + P. It begins in the 


cold. 
B. J. G. 


Action of Heat on Mixtures of Calcium Phosphate and Cal- 
cium Carbonate. By F. Wiset (Deut. Chem. Ges. Ber., vii, 
220—-225). 

Wuen mixtures of calcium carbonate and calcium phosphate are 

heated, either in the presence or absence of organic matter, carbonic 

anhydride is driven off, and treatment with ammonium carbonate does 
not restore the whole of the carbonic anhydride thus lost. Conse- 
quently the usual process for determining the mineral constituents 
of bones or semi-mineral phosphates gives results which are too low. 

If calcium pyrophosphate is heated with one-sixth of its weight of 

caleium carbonate, organic matter being either present or absent, 
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the amount of carbonic anhydride not restored by ammonium carbo- 
nate amounts to 67°3—69°3 per cent. of the whole, and the pyrophos- 
phate tends to become converted into orthophosphate. When calcium 
orthophosphate is heated with chalk, and the product is treated with 
ammonium carbonate, the loss of carbonic anhydride is less than in 
the previous case, there being a tendency towards the formation of 
the compound 5Ca;P,0, + CaO; and when artificial apatite, 4Ca;P.O5., 
CaCl,, is in like manner heated with calcium carbonate, the CaCl, 
is replaced by CaO, a substance having the composition 4Ca;P,0..CaO 
being produced. 

These results indicate the necessity of determining the carbonic 
anhydride in mineral phosphates before ignition; and as bones com- 
port themselves like a mixture of calcium orthophosphate, calcium 
carbonate, and organic matter, there is no reason to assume that they 
contain a substance possessing the composition 3Ca;P,0,.CaO, as sug- 


gested by Aeby. 
7. & 


Crystallisation of Supersaturated Solutions of Sodium §ul- 
phate. By D. Gernez (Compt. rend., lxxviii, 283—286). 


Tut phenomenon adduced by Coppet (p. 337), as proving the exist- 
ence of two modifications of anhydrous sodium sulphate, was long 
ago pointed out by the author (Compt. rend., 1x, 833), who, however, 
disputes Coppet’s conclusions. The air-dried salt very possibly 
retains a trace of water inappreciable by the balance. This trace 
would, he thinks, be sufficient (see this Journal [2], xi, 721) to crys- 
tallise a supersaturated solution. This idea is confirmed by the fact 
that the solid 7-atom salt, which throws down from a supersaturated 
solution the 7-atom hydrate only, will act in the same way after 
being air-dried. Coppet would scarcely maintain that there was 
a third modification of the anhydrous sulphate derived from the 
7-atom salt. The anhydride produced by heating the 10-atom salt 
above 33° also throws down the 7-atom salt from a supersaturated 
solution, but it does so much more slowly than the air-dried 7-atom 
salt does; in fact it has first to be converted into the 7-atom salt, 
a conversion which always takes place when the anhydride is sub- 
mitted to the action of water-vapour, and, therefore, it is argued, of 


the water of the supersaturated solution. 
B. J. G. 


The Crystallisation of Glass. By Eva. Prxicor 
(Compt. rend., Ixxviii, 386—392). 


In a factory at Blanzy 12,000 kilos. of glass (for bottle making) 
are melted at one operation, in a gas-furnace. An accident having 
rendered it necessary to draw off the still fluid portion of the charge 
after a part had already solidified, some crystalline nodules were found 
in the lower part, and were submitted to analysis, together with their 
mother-liquor and some of the normal glass from the same charge. 
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I. II. 
Mother-liquor. 
Devitrified glass Transparent 
in crystals. glass. 
Silica ...... 61:8 
Lime ; 21°5 
Magnesia 00 , 5°4 
Oxide of iron : 3°0 
‘ 2°1 
6°2 


Among the nodules were found distinct crystals having a length of 
20 to 30 mm., which M. Des Cloizeaux recognised as having the form 
of pyroxene. On comparing the analysis of this devitrified glass with 
that of pyroxene and amphibole, there is seen to be a certain resem- 
blance, and the author considers that devitrification is caused by the 
crystallising out of compounds analogous to those minerals from the 
fused or pasty mass of heated glass, and accounts for the fact that 
“ Réaumur’s porcelain” and the glass from which it proceeds have 
the same weight and composition, by remarking that as no separation 
of crystals and mother-liquor can take place, the whole mass must 
retain its original constitution. That the glass has really become 
converted into a mass of crystals of one composition imbedded in a 
matrix of another is, he considers, proved by the fact that devitrified 
glass sweats in a damp atmosphere, and gives up alkali to water. 


C. H. G. 


On Porcelain and some Allied Products of Devitrification. 
By H. Beurens (Pogg. Ann., cl, 386—399). 


PoRcELAIN is generally regarded as the product of the partial fusion of 
its constituents, its opacity being due to unmelted particles of kaolin, the 
aggregates of which are rendered translucent by the glassy nature of 
other constituents which have undergone fusion, like paper soaked in 
varnish. According to this view it would become transparent if 
exposed to a temperature sufficiently high to melt the kaolin. G. Rose, 
however, from experiments on the diminution of the density of porce- 
lain when exposed to high temperatures, was led to believe that the 
kaolin does not remain unaltered in the fused materials, but enters, at 
least partially, into combination with felspar. The author finds that 
such is the fact. Microscopic examination of porcelain with suff- 
ciently high powers shows that the kaolin has always undergone com- 
plete fusion, the only constituent of the porcelain which has partially 
retained the solid form being quartz. But the edges of the quartz 
particles are invariably rounded, and in certain kinds of hard porcelain 
no trace of quartz can be discovered, though such specimens exhibit in 
other respects precisely the same appearances under the microscope as 
porcelain containing unfused quartz. 

Porcelain is one of the most difficult of microscopic objects, as re- 
gards both the preparation of specimens and their examination 
under the microscope. It must be ground to exceedingly thin plates, 
which require to be highly polished and examined with the very 
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highest powers under the most favourable conditions of illumination. 
The author employed an immersion-objective, magnifying 3,000 
diameters. Under this power, porcelain exhibits an immense number 
of minute colourless crystalline rods (Zirkel’s belonites) with smooth 
edges, crossing each other in all directions. Between these are seen 
still smaller roundish granules, frequently so close together as com- 
pletely to cover the glassy mass which forms the basis of the porcelain. 
One specimen (from the lid of a Berlin crucible) exhibited here and 
there bright spots containing neither belonites nor granules. Possibly 
in these places the fusion of quartz particles had rendered the glass un- 
crystallisable from excess of silica. Other specimens showed the quartz 
particles mentioned above. Besides these constituents, such specimens 
exhibit only minute air-bubbles, varying considerably in size and form. 
By treating thin plates of porcelain with dilute hydrofluoric acid, 
which dissolves the crystallised constituents much less rapidly than the 
quartz and glass, the author succeeded in obtaining specimens in which 
the dimensions of the belonites could be approximately measured, and 
their form and arrangement more clearly perceived. The belonites 
have sometimes rounded, sometimes obliquely truncated ends, in the 
latter case closely resembling microliths of felspar, but much smaller. 
Some have forked ends, resembling hornblende microliths. Frequently 
the crystals are arranged side by side in bundles which cross each 
other in all directions, forming a network, in the meshes of which lie 
the granules mentioned above. Some of these granules are spherical, 
others are elongated: they occur both singly and in groups. They 
have the same diameter as the belonites, of which they might be 
regarded as fragments, were it not that they occur in natural and arti- 
ficial devitrified masses in which no crystals are found. 

The glass of wine-bottles is readily devitrified. When heated in 
chalk or powdered coke for an hour and a half to a temperature high 
enougk to round the edges, it is converted into a very hard porcelain- 
like mass, nearly free from colour. Thin splinters of this, treated with 
hydrofluoric acid till nearly dissolved, exhibit under the microscope 
only minute granules, no trace of crystals being visible. 

Common window glass devitrified by heating for three hours exhibits 
neither granules nor crystals, but rhombic tables, which the author has 
observed also in fused trachyte and in some lavas from Vesuvius. 
Belonites appear to be formed only in glass rich iu alumina: they are 
ny abundant and well formed in glassy slags from brick- 

ins. 

A specimen of very thin Japanese porcelain microscopically examined 
by the author exhibited the same constituents as European porcelain, 
but in very different proportions. It contained about equal quantities 
of unfused quartz and belonites, and a decidedly larger proportion of 
glass. The belonites were well formed, and often collected in bundles 
and stars, sometimes in tufts like thistle-heads. The quartz particles 
were but slightly rounded, the air-bubbles large, generally spherical, 
and very numerous, especially in the very thick glaze. From these 
characteristics, and a knowledge of its chemical composition, the author 
deduces the conditions of manufacture of Japanese porcelain. 


J. R. 
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The Effect of Acid on the Interior of Iron Wire. 
By Osporne ReYNOLDS (Chem. News, xxix, 118). 


Some iron and steel wire which had been acted upon by sulphuric acid 
was found to have become altered in their properties. Though soft char. 
coal wire, it had become short and brittle, the weight had increased, 
and when a specimen was broken and the fractured end was wetted 
with the mouth, it frothed up as if acted on by a powerful acid. These 
effects were not permanént. 

The explanation given by Mr. Johnson, who first observed these 
phenomena, is not the correct one. They are due to hydrogen which 
has entered into the iron. 

The author took a piece of iron tube, and having closed it at one end, 
immersed it in dilute sulphuric acid; hydrogen was found to pass 
through into the interior of the tube, and could be collected by con- 
necting the open end of the iron tube to a glass one by means of india- 
rubber. It is probable that iron becomes saturated with hydrogen 
whenever oxidation goes on under water, and if so, the fact of the 
metal being thus rendered brittle is an important question in the case 


of iron boilers and ships. 
So. F. &. 


Preparation of Chromic Acid. By Oscar Ficinus 
(Arch. Pharm. [3], ii, 23; iii, 305). 


Warineton’s method of preparing chromic acid (which consists in 
mixing 1 vol. of a cold saturated solution of potassium bichromate 
with 14 vol. of strong sulphuric acid) often fails, owing to the acid 
employed not being strong enough, in which case no separation of 
chromic acid takes place. The addition of more sulphuric acid throws 
down only a small quantity of chromic acid in red flocks. It is better, 
therefore, to evaporate the liquid over the water-bath till a small por- 
tion placed on a watch-glass crystallises on cooling, and then to allow 
the whole to stand for two days, whereby fine crystals are obtained. 

When chromic acid is to be prepared frequently, the author prefers 
to use the residual sulphuric acid from a previous operation; it is 
then only necessary to evaporate somewhat longer over the water- 
bath. On using the same acid a third time, a little potassium bisul- 
phate crystallises out with the chromic acid. 

For preparing chromic acid once only, 1 part of a cold saturated solu- 
tion of potassium bichromate may be mixed with 1 part of strong sul- 
phuric acid, and the mixture evaporated over the water-bath. In this 
way a considerable saving of sulphuric acid is effected, whilst the pro- 
duct is as abundant, and as well crystallised as that obtained by 
Warington’s method. 

The author attempted to prepare chromic acid from barium chro- 
mate and sulphuric acid, but did not succeed in obtaining a product 


crystallised in needles. 
" J. R. 
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Mineralogical Chemistry. 


The Crystallographic and Chemical Relations of Natural 
Sulphides, Arsenides, and Sulpharsenides. By C. RamMets- 
BERG (Deut. Chem. Ges. Ber., vii, 152—156). 


Tue author draws attention to the agreement between the dimorphism 
of iron disulphide and that of the native sulpharsenides of iron, nickel, 
and cobalt. In fact there exist two series of minerals of the general 
formula RAsS(RSbS), in which R = Fe, Ni,Co, either singly or mixed 
in various proportions, one of which series is isomorphous (both 
in crystallographic form, tendency to hemihedry, and thermoelectric 
properties) with cubical iron pyrites, and the other isomorphous 
with marcasite. Since RAsS may be regarded as RAs, + R&,, it 
follows that the metallic arsenides are isomorphous with the disulphides. 
But the composition of the arsenides of the above metals varies between 
wide limits, whilst the crystalline form remains the same, as is shown 
by the following examples :—Fe,As, (from Przibram), FeAs, (Schlad- 
ming), R.As; (Smaltine from Riecheisdorf), RAs, (Schneeberg), RAs; 
(Riechelsdorf), CoAs; (Norway). This would indicate that the arsen- 
ides themselves are isomorphous mixtures, and therefore that though 
iron and arsenic separately crystallise in different systems, they are yet 
capable of crystallising isomorphously when alloyed together. This is 
further shown by the occurrence of NiAs and NiSb in the hexagonal 
system, or isomorphous with arsenic and antimony themselves. 

These considerations both explain, and receive support from, the 
almost invariable occurrence of sulphur, in the most variable propor- 
tions, in the natural arsenides of iron, &c. Thus the author has found 
Gersdorffite (Amoibite) to have the formule Ni;As,8,, Ni,;As,S,, 
Ni,As,S;, &c. These may be regarded as formed by the union of 


RS, with # molecules of the isomorphous compound R,,As,. 
M. J. S. 


Glauberite. By Ocusenivus (Chem. Centr., 1873, 650). 


TuIs mineral, not hitherto found in North Germany, has been lately 
met with in the abraum salt beds of West Egeln near Stassfurt. A 
layer of clay, occurring below beds of gypsum and anhydrite, contains 
detached nodules of rock salt, which, as the depth increases, unite into 
veins and beds. Then occurs a layer, 63 c.m. thick, of laminated and 
radiated glauberite, mixed with rock salt; below that comes 1°26 
meter of clay mixed with earthy glauberite, and lastly 63 c.m., similar 
to the upper layer. 

Hydroborocalcite has also lately been found at Stassfurt. 


TR 


M. J. 


Manganese Epidote. By C. RammetsBere@ (Chem. Centr., 
1873, 756). 


Two new analyses of this mineral gave the following results :— 
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Si0.. Al,03. F 03. Mn0O.. CaO. H,0O. 
I .... 8829 1641 810 1472 21:73 1:74 = 100:99 
II.... 38864 15°03 838 15:00 22:19 1:78 = 101-02 


Hence R:: Si = 1: 2, R: Ca = 1: 1°33, Ca: Si = 1: 1°5, as inother 
epidotes. The formula is H,Ca,R3SigQz5. 
J. R. 


Pseudomorphous Formations after Felspar. By G. Tcuermax 
(Jahrbuch f. Mineralogie, 1873, 957—959). 


Tue formations in question are found in a limestone quarry near 
Budweiss in Southern Bohemia. The limestone, which is of crystalline 
character, is traversed by veins of graphite, 1—2 feet thick, and 
contains a considerable quantity of felspar, together with smooth 
roundish masses, sometimes 4 cubic feet in magnitude, of a green 
mineral, usually striped on the surface and covered with laminw of 
phlogopite. These roundish masses, when broken, are usually found to 
contain a white or greyish nucleus of ellipsoidal form, frequently also 
several such nuclei separated by the green mass. 

The mineral forming the white nucleus has the hardness 6, anda 
finely crystalline structure. It is fine-grained to medium-grained, and 
in the latter case exhibits perfect cleavage in two directions nearly at 
right angles to one another. Sp. gr. = 2°68. 


Its analysis gave— 
Loss by 


SiO,. Al,O3. CaO. MgO. K,0. Na,0. ignition. 
60°49 2433 407 %146 423 504 1:69 = 10131 


This is the composition of a felspar, approximating for the most part 
to that of andesin, but distinguished by its large proportion of potash. 
The large percentage of water and magnesia indicate that the felspar, 
in spite of its fresh appearance, has undergone alteration. A thin 
section of it exhibits a distinct aggregation of orthoclase and plagio- 
clase crystals, the latter recognisable by their twin-striation. The 
imperfect action of polarised light on the felspar crystals shows that 
they are already decomposed. 

The green external portion of the pseudomorphous masses is a per- 
fectly homogeneous mineral, of light olive-green to yellowish-green 
colour, translucent on the edges, having the aspect of steatite, and a 
flat-conchoidal, dull fracture. Hardness = 2—3. Sp. gr. = 2°81. 
It is often intersected with thin layers and threads of a white chryso- 
litic mineral having a silvery lustre. In external appearance it resembles 
most nearly the pseudophite from the Zdjar mountain in Moravia, 
which is there the matrix of enstatite. Analysis gave— 


Loss by 
Si0,. Al,03. FeO. MgO. ignition. 
34°63 17°18 1°61 33°38 13°93 = 100°68 


In chemical composition this green mineral is very much like the pet- 
nines and pseudophite, but is distinguished by its somewhat larger 
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proportion of silica and water. Considering, however, the known 
variability in composition of the chloritic minerals, it may, for the present 
at least, be regarded, not as a distinct species, but as a mineral of the 
pennine group. A thin section examined in polarised light exhibits, 
for the most part, in the structureless or indistinctly fibrous mass, dis- 
tinct polyhedral outlines of transformed, individual felspar crystals, 
with traces of twin-striation, showing that the felspathic mineral has 
not merely been surrounded by or intergrown with the green mineral, 
but that the latter is a rea] product of transformation of the felspar, 
perhaps by the removal of 11 p. c. silica and all the alkalis, and the 
assumption of magnesia and water. 
H. W. 


Pseudomorphs of Spinel after Corundum. By F. A. GrenrH 
(J. pr. Chem. [2], ix, 61—65 ; Jahrbuch f. Mineralogie, 1874, 84). 


PseupomorPHS of spinel after corundum occur in several places: 
(1). In Hindostan.—Genth received a number of crystals partly inter- 
grown with orthoclase and micas, and therefore probably originating 
from granite. Many of these crystals exhibit distinct pyramidal forms, 
as well as the basal face. They are in various stages of transformation, 
which always takes place from without inwards, so that there is always 
a nucleus of corundum present. Those in which the conversion into 
spinel is complete have a black colour, granular texture, and semi- 
metallic to vitreous lustre. The streak-powder is grey and slightly 
magnetic. Hardness = 8. Sp. gr. = 4°208. 

(2.) On the road between Unionville and Kennett Square, Delaware 
Co., Pennsylvania, mixed with talc, actinolite, chlorite and corundum, 
is found a black granular mineral harder than quartz, which has been 
recognised as spinel. 

(3.) In the Culsagee Mine in North Carolina, a vein of spinel oceurs 
traversing chlorite. The spinel is partly fine- to coarse-grained, partly 
crystallised in the combination O . 00. The crystals are often covered 
with a brown crust, and contain rutile in their interior; they are also 
associated with grains of corundum and lamine of chlorite. 

(4.) Another specimen from the same locality resembles the chloro- 
spinel from Slatoust: greenish-black octohedrons with strongly striated 
dodecahedral faces, accompanied by chlorite and white corundum ; it 
frequently also contains corundum in its interior. 

(5.) Another specimen from the same place shows distinctly that it 
was once a corundum crystal 13 inch in diameter; it now consists 
of a nucleus of black spinel surrounded by chlorite. 

(6.) In the chlorite of Dudleyville, Tallapoosa Co., Alabama, there 
occurs a black spinel quite surrounded by white cleavable corundum. 

The specimens from Hindostan were analysed by Genth; the rest 
by K6nig :— 
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Culsagee. 


Unionville. 
Fine- | Coarse- | Dark green 


grained. |grained.|  cryst. 


Hindostan. 


Alumina .........0.. 54°61 60°03 62°38 68 -08 
Ferric oxide ........ 4°10 9°49 7-79 1°75 
Chromic oxide — 3°23 1°81 _ 

10°67 9°33 11°89 11-02 
13°83 | 16°74 | 14°98 19 29 
Cupric oxide — — —_ 0°11 
Nickel oxide _ — — 0°24 
ear 1°26 1°14 1°56 


Corundum .......... 4°31 4°31 16 °24 — — 
100 °87 | 100°49 | 100°71 99-96 | 100 °41 


These analyses show (disregarding mechanical admixtures) that the 
pseudomorphs after corundum from Hindostan, and the dark green 
mineral from Culsagee are mixtures of the spinel varieties, pleonast 
(MgO; FeO).(AI,0;; Fe.0;) and hercynite FeO.A1,0;, whilst the other 
specimens from Culsagee likewise contain the chromiferous variety 
called picotite. The spinel from Unionville is probably a mixture of 
pleonast and hercynite. — 


Kerrite, Maconite, Willcoxite, and Dudleyite, new Mineral 
Species. By F. A. Gunru (J. pr. Chem. [2], ix, 100—103, and 
110 ; Jahrbuch f. Mineralogie, 1874, 86—88). 


1. Kerrite, found in the Culsagee Mine, Macon Co., North Carolina, 
consists of numerous fine scales, very mild, of sp. gr. 3°303, light, 
greenish yellow to brownish colour, and nacreous lustre. It melts toa 
white enamel, and dissolves in hydrochloric acid. 

The mean of two closely agreeing analyses by Chatard, gave— 


SiO.. Al,O3;. Fe.03 FeO. NiOa.CoO. MgO. H.0O. 
38°29 §=11°41 195 0°32 0°25 26°40 21°25 = 99°87 


whence may be deduced the formula 2(3RO . 2Si0,) + (R,0;. SiO.) + 
10H,0. 

2. Maconite, from Macon Co., North Carolina, likewise forms scaly 
aggregates. Sp. gr. = 2°827. Somewhat harder than kerrite. Dark 
brown, with semi-metallic lustre. Melts before the blowpipe to a 
brown glass. Decomposed by acids, with separation of scaly silica. 
The mean of two analyses by Chatard, gave— 


SiO. Al,O3. Fe,03. FeO. NiO a.CoO. MgO. K,0. Na,O. Li,O. H,0. 
34°22 21°53 12°41 0°32 0°12 1446 5°70 051 trace 11°85 = 101712 


agreeing nearly with the formula 3RO. 2Si0, + 2(R,0;. SiO.) + 
5H,0. About one-sixth of the RO consists of alkalis, R,0. The 
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mineral contains numerous fragments of bluish-grey corundum, and 
small, shining, red-brown crystals of another mineral, probably sphene. 

3. Willcoxite. Laminar groups resembling talc; white, greenish, or 
greyish-white, with nacreous lustre. Melts with difficulty to a white 
enamel, colouring the outer flame yellow. Dissolves in hydrochloric 
acid, with separation of flocculent silica. The following is the mean 
result of two analyses, one of a specimen from Shooting Creek, form- 
ing the crust of a corundum nucleus; the other from the Cullakenee 
Mine, Clay Co., North Carolina. 


Si0,. Al,O3. Fe,03. FeO. MgO. Na,O. K,0. Li,0. H,0. 
29°23 37°52 1:33 2°41 17:28 648 244 trace 3°66 = 100°35 


These numbers lead to the formula, 3(2RO . SiO.) + 2(2R,0; . SiO.) 
+ 2H,0. About one-fifth of the RO consists of alkalis, R,O. 

4. Dudleyite, from Dudleyville, Alabama, is probably a transforma- 
tion-product of margarite, which it accompanies. Colour, brown- 
yellow to bronze. Lustre, nacreous. Before the blowpipe it exfo- 
liates, and melts with difficulty to a brown-yellow mass. Soluble in 
hydrochloric acid, with separation of flocculent silica. 


SiO. Al,O3. Fe,03. FeO. MgO. Li,0. Na,O. K,0. H,0. 
3242 28°42 490 1:72 16°87 019 1°52 0°56 18°43 = 100712 


Hence the formula, 2(3RO.2Si0O, + (4R.0;.3Si0.) + 10H,0. 
H. W. 


Tellurium and Bismuth Ores in the United States. 
By Dr. Burkart (Jahrbuch f. Mineralogie, 1874, 29—32). 


In this paper, which is a continuation of the one abstracted at page 31 
of this volume, mention is made of the occurrence of tellurium and 
bismuth ores at other localities in the district of Colorado. In the 
Ias Aminas Mine, on the Sugar Loaf Mountain, bismuth occurs for 
the most part native, and in combination with sulphur and tellurium ; 
sometimes also as oxide, and always with a quantity of silver sufficient 
to repay extraction, not, however, chemically combined with the bis- 
muth. Native bismuth occurs also in Summit County, of the same 
territory, in rounded masses, having a peculiarly brilliant, crystallo- 
granular fracture, quite free from silver, sulphur and arsenic, and per- 
fectly soluble in nitric acid. 

Tellurium ores rich in silver have lately been found in Mexico. In 
the recently opened mines in the Sierra del Tapalpa, in the State 
of Jalisco, an ore has been found, which was recognised by A. del 
Castillo as a new mineral species, and named argentiferous bismuth 
sulphotelluride, and afterwards tapalpite. Rammelsberg assigns to it 
the composition Ag,SBi,Te., possibly Ag,S . 2BiTe. 

The following localities of bismuth ores in Mexico are also mentioned 
by del Castillo:—1. In the mining district of Guanaxuato there 
occurs a mineral believed to be a selenide of bismuth and zinc. 2. In 
the Santa Catarina Mine of the same district is found an ore containing 


46 p.c. bismuth. 3. On the Desierto Mountain, four leagues from San 
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Luis Potosi, an ore occurs, containing 50 p. c. bismuth, and designated 
by del Castillo as hydrocarbonate of bismuth, or (according to Dana) 
bismutil. It is probably bismutite, Bi,O,.CO,, which appears from 
Frenzel’s analysis (p. 450 of this volume) to be the composition of a 
bismuth ore exported from Mexico in large quantities. 4. At Ojoca- 
liente, in Zacatecas, native bismuth and bismuth-glance occur imbedded 
in quartz, but so finely intermixed as not to repay the expense of work- 
ing. 5. Bismuth ores not yet examined occur in Sinaloa. — 


Smaltine and Spathiopyrite, from Bieber in Hesse. 
By F. SanpBercer (Jahrbuch f. Mineralogie, 1874, 82). 


THE cobalt lodes of this locality (now abandoned) are imbedded in 
gneiss, and contain the following minerals, most of which have been 
known since the beginning of the present century; smaltine, cloan- 
thite (nickel arsenide), native bismuth, bismuth-glance, iron spar, and 
white heavy spar, together with the arsenide of cobalt and iron dis- 
covered by Sandberger. The lodes are filled up with iron spar and 
heavy spar, in which smaltine occurs in compact masses, always enclos- 
ing bismuth, and less frequently cloanthite. Rhombic arsenide of 
cobalt and iron occurs sparingly in druses, implanted on crystals of 
smaltine; bismuth-glance still more rarely in smooth, much forked 
needles, on smaltine and iron spar. On these minerals lie, as decom- 
position-products, cobalt-bloom mixed with pitticite (yellow, earthy 
cobalt), and cobalt-bloom with arsenious acid. Nickel-bloom occurs 
only on copper-nickel. 

The smaltine occurs in fine crystals, 0 Oo .O, often also with » 0. 
On the recent fracture it is tin-white, but the colour soon changes to 
steel-green. Hardness = 5°5; sp. gr. = 71. An analysis by 
v. Gerichten gave, after deduction of 3 p. c. bismuth :-— 


As. 8. Co. Ni. Fe. Cu. 
74°84 1°70 8°20 8°50 4°45 3°24 = 101°938 


The rhombic cobalt arsenide is implanted on the monometric variety 
in quadruple aggregates of a combination, 0 P.mPoo, whose face of 
combination is a prismatic face. More rarely simple crystals are found, 
in the form of iron arsenide. Hardness = 4°5. Sp. gr. = 67. Colour, 
tin-white on fresh lumps, soon passing into steel-grey. The borax 
bead does not show a trace of nickel. The light rose-coloured nitric 
acid solution gives no reaction of this metal, or of bismuth, but a much 
stronger iron reaction than smaltine. v. Gerichten’s analysis gave :— 


As. 8. Co. Fe. Cu. 
61°46 2°37 14°97 16°47 4°22 = 99°49 


The absence of nickel and the higher proportion of cobalt are remark- 
able, inasmuch as this character is likewise found in all the rhombic 
cobalt arsenides, but not in those of the monometric system occurring 
in the same lodes. Since then smaltine likewise exhibits similar varia- 
tions of composition, without sensible alteration of crystalline form, 
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such variations cannot be regarded as affording sufficient ground for 
separating similarly crystallised bodies into several species. Sand- 
berger, therefore, unites all the rhombic cobalt arsenides under the 
name spathiopyrite (or whorl pyrites), a name to distinguish them 
from monometric cobalt arsenide having become necessary since the 
greater abundance of the rhombic modification has been recognised. 
The Bieber variety is the richest in iron and sulphur, but still exhibits 
the form of iron arsenide (leucopyrite), as likewise does the antimonial 
variety, glaucopyrite. From true iron arsenide, spathiopyrite is dis- 
tinguished by the properties above mentioned. From pacite and geyer- 
ite, which may be regarded as transition terms to arsenical pyrites, 
wolfachite, &c., spathiopyrite is distinguished by its smaller proportion 
of sulphur, and by its crystalline form, the brachydomes predominating 
in it, whereas in the iron arsenide group the dominant forms are the 


macrodomes. 
H. W. 


Mineral Analyses. (Jahrbuch f. Mineralogie, 1874, 84, 86.) 
1. Black Mica from Tscherborkul in Siberia.—Sp. gr. = 3:004. Angle 
of optic axes small. Analysed by A. Zellner. 


SiO.. Al,O3. Fe,03. FeO. MgO. K,O. Na,0. H,0. 
3849 1443 544 1475 1635 812 0°53 0°89 = 99-00 


2. Olivine from Vesuvius.—Pale-yellowish fragments, perfectly trans- 
parent, and having a specific gravity of 3°261. Analysed by E. v. 
Dingestedt. 


SiO,. MgO. FeO. Al,O3. CaO. 
42°36 51°64 5°01 0°42 1:08 = 100°45 


The composition corresponds with that of an olivine poor in iron, and 
with that of forsterite. The presence of lime seems to indicate that a 


small quantity of monticellite is isomorphously mixed with the olivine. 
H. W. 


Oellacherite. By J. OrtLacuerR (Chem. Centr., 1873, 341). 
Tuis mineral, from the Pfitschthal near Sterzing in the Tyrol, is a 
barium mica containing :— 

Si0s, Al,O,. Fe,05. FeO. MnO. MgO. BaO. SrO. CaO. K,0. Na,O. H,0. 
4259 30:18 O91 1°74 O12 485 465 009 1:03 761 1:22 443=99°42 
H. W. 


Roselite. By A. Weissacu (Jahrbuch f. Mineralogie, 1874, 46). 


Or this very rare mineral, only two specimens have hitherto been 
known, one in the Turner Cabinet in England; the other in the 
Werner Museum at Freiberg. A qualitative analysis of the former, 
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| by Children, showed that it contains lime, magnesia, cobaltous oxide, 
arsenic acid, and water. Externally it most nearly resembles cobalt- 
| bloom, especially in its fine rose colour, but is distinguished therefrom ; 
1. By the absence of nacreous lustre on the external faces. 2. By its 
colourless streak, indicating that the rose colour is accidental, and the 
| - presence of cobalt not essential. 3. By its crystalline form, which is 
rhombic, whereas cobalt-bloom is monoclinic. 4. By its only mode- 
t rately distinct cleavage parallel to 0 P oo, whereas cobalt-bloom cleaves 
very perfectly parallel to the clino-pinacoid. 5. In becoming black 
lj - heated, whereas cobalt-bloom acquires a dingy dark violet 
i colour. 
| The roselite of the Werner Museum accompanies quartz, in which 
! are also imbedded cobaltine and native bismuth. The quartz appears 
i in three generations, the oldest consisting of smoky quartz, covered 
| with a crust of white, turbid chalcedony, on which are implanted very 
small, bluish-white, transparent quartz-crystals, and finally on these, 
) the roselite crystals. ‘'hese latter exhibit (according to Levy), the 
faces Pao .0o Po. woP4.P, the first being large, the fourth small, the 
other two intermediate. 

Their habit is lenticular, in consequence of the rounding of the 
faces, P oo, which indeed belong, not to a true dome, but to a very 
obtuse pyramid. Weisbach finds that the faces oPo are striated, 
parallel to the edges between oPo and wP4. Lastly, the brachy- 
pinacoid, 0 Poo, is present in very small faces. 
| Weisbach lately received, from Neustidtel, near Schneeberg, two 
| specimens of roselite, in small, but sharp-edged crystals, accompanied 
| also by the two generations of quartz above mentioned, separated by a 
| thin layer of milk-white chalcedony. The habit of these new crystals 
| is tabular, by predominance of the macropinacoid, and they are ter- 
minated almost entirely by the pyramid P, the brachydome P © occur- 

ring only in traces. 
H. W. 


| On the New Crystallised Form of Silica Discovered by Maske- 
| lyne in the Meteorite of Breitenbach. By G. vom Raru 
(Jahrbuch f. Mineralogie, 1874, 79). 


Tus paper contains a few additional observations on the orthorhombic 
form of silica, called Asmanite (from the Sanscrit word A’sman, 
thunderbolt), described by Maskelyne (Chem. Soc. J. [2], ix, 116). The 

primary form, according to Maskelyne’s determination, is a rhombic 

prism, having the angle © P : o P = 120° 30’, and in combination with 
it are the brachypinacoid, the base, and the brachydome P ow, inclined to 
the base at an angle of 117° 46' ; also two other brachydomes, 4 Poo and 

4 P o, and several octohedrons, the faces of which, however, are some- 
what rounded. Cleavage distinct parallel to the base, indistinct 
parallel to oP. The brachypinacoid and brachydome have a fatty 
lustre like that of opal. Sp. gr. = 2'245; hardness between felspar 
and quartz. vom Rath found by analysis 96°3 p. c. silica, 2°0 ferric 
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oxide, 1*1 magnesia, and a trace of lime, numbers agreeing very nearly 
with those obtained by Maskelyne. : 
According to Partsch, the meteorite of Steinbach (probably belong- 
ing to the same fall of aérolites that yielded the Breitenbach stone) 
contains “granular quartz,”’ in all probability identical with Maske- 
lyne’s asmanite. This form of silica has not hitherto been found in 
any other meteorite; quartz has been discovered in one only, by 
G. Rose, namely in the somewhat oxidised crust of the Toluca iron ; 


it doubtless, however, belongs to the meteorite. 
H. W. 


Iridescent Quartz.—G. vom Ratu (Pogg. Ann. Ergdnzungsband, 
vi, 384) describes a specimen of amethystine quartz from India, shown 
to him by Maskelyne in the collection of the British Museum. It 
appears to be the rounded end of a stalactitic mass, and consists of a 
large number of irregularly grouped quartz-crystals about a centimeter 
broad. When viewed in certain directions it exhibits a beautiful play 
of iridescent colours, which on closer inspection, are found to be pro- 
duced in directions parallel to the faces of the rhombohedron —R, 
exhibiting in a striking manner the otherwise imperceptible twin- 
structure of the quartz-crystals. 

Several specimens of quartz of a similar character have since been 
observed by Laspeyres in the mineral cabinet of the Polytechnicum at 
Aachen, and are described in the Jahrbuch fir Mineralogie, 1873, 941—- 


944; 1874, 49—61. 
H. W. 


On the so-called Cat’s-eye and Fibrous Quartz. By H. Fiscurr 
(Jahrbuch f. Mineralogie, 1874, 81). 


Atacamite Crystals from South Australia. By 
V. v. ZepHAROVICH (Jahrbuch f. Mineralogie, 1874, 83). 


Tue author, in connection with his former contributions and those of 
C. Klein, has given a new calculation of the dihedral angles of ataca- 
mite, leading to the axial ratio— ~ 


Macrodiagonal. Brachydiagonal. Principal axis. 
151214: 1 : 1°14086. 


The number of forms observed in atacamite is twenty-three, of which 
five only are wanting in the Australian crystals. These crystals are 
always prismatically elongated in the direction of the vertical axis and 
implanted by one end of it. At the free ends P o is always present— 
and generally predominant: oP occurs frequently, P more rarely ; 
oP is usually marked with strong vertical striations, or curved. Mean 
sp. gr. = 3°76. 

| aes also gives a few observations on atacamite crystals from 
other localities, viz., (1). From Cornwall; so-called botallackite. The 
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crystals have a twofold habit, being sometimes tabular and mostly 
terminated above by Po, laterally by 00 P, 0 P2 and oo Poo ; or they are 
needles of the ordinary combination. (2). From Algodon Bay, Bolivia. 
Very thin, loose, somewhat curved lamelle terminated laterally by 


cleavage-faces in the direction of Po. 
H. W. 


The Brochantite Group. By A. Scuraur (Minch. Akad. Ber., 
Ixvii; Jahrbuch f. Mineralogie, 1873, 959). 


THE minerals of this group are isomorphous with malachite. Mono. 
clinic (approximately). Axial ratio a:b:¢ = 0°7797: 1: 0:4833. 
Angle b : c = 90° 32’. The more exact measurements of brochantite 
cannot be referred to Kokseharow’s rhombic system of axes, and indeed 
the measurements of the pyramids of bronchantite of Rezbanya 
give values which point to the triclinic system. Twin-formation 
is predominant, as in the plagioclases. The following types of bro- 
chantite have been examined by Schrauf :— 
ype I.—Brochantite from Rezbanya. Triclinic. Axial system, 

a:b:¢ = 0810344: 1: 0°494643. There is a blackish-green variety 
a, not yet analysed, and a light-green variety b, containing 65°59 p. c. 
CuO and 17°5 SO;. To this type belong also the brochantites from 
Redruth in Cornwall, and of Gumeschewsk and Nischne Tagilsk in 
the Ural. There are also indistinctly crystallised varieties (7Cu0. 
2S0;.6H,O) from several localities, viz., from Nassau ; from Iceland 
(Krisuvigite), Chile, Atacama, Mexico (brogniartite), Arizona, New 
South Wales, and Cumberland; from Neu-Moldova, Orawicza and 
Russ-Kitza in Hungary; from Sanska in the Banat; from Salzburg ; 
from Zellerfeld in the Harz; and from Iloba in Hungary. 

Type II.—Waringtonite from Cornwall (3CuH,0,.CuSO,.H;0). 
Third variety from Rezbanya. Monoclinic ? 

Type III.—F rom Nischne Tagilsk : not analysed. Monoclino-triclinic. 

Type IV.—“ Queen” from Russia. Fourth variety from Rezbanya, 
3CuH,0,.CuSOQ,. Monoclinic or rhombic ? - 

H. W. 


Crystalline Forms of Binnite and of Boracite. By A. Scuraur 
(Jahrbuch f. Mineralogie, 1873, 960). 


Binnite from the Binnenthal.—(1). 700 .O. wO.—(2). wOx. 
oO, of the true character of tin ore.—(3). «O00 . 00.0. 202. 
303.—(4). * wOa . 00. 202. 303.—(5). wOm . 00.0. 202. 
606. 
Boracite-—(1). ©O. «20a . ¢ 202 from Liineburg.—(2). «0 . 
O 


00 . a 4 . 202 . 50$ from Liineburg—(3). 2. Oe . «0. 


- - also from Liineburg, with parallel repetition.—(4). oOo (very 
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predominant), ~ . 00. 003; loose crystals from Stassfurt.—(5). «Ooo 


(predominant) 2 _- 4 . 00. 40.—(6). 20a. + , twin; for the 
intersecting twin, the twin-face is a face of the positive tetrahedron. 
H. W. 


The Spectrum of Noble Opal. By H. Bexurens (Jahrbuch f. 
Mineralogie, 1873, 920—931). 


The Optical Properties of the Sulzbach Epidote. By C. 
KLEIN (ibid., 1874, 1—21). 


Meteoric Iron from Mount Descubridora near Poblazon in 
Mexico. By Dr. Burkxartr (Jahrbuch f. Mineralogie, 1874, 22— 
28). 

Tuis meteoric iron, the origin of which is unknown, appears to have 

originally formed a mass of pyramidal shape, and weighing about 

18 cwt.; but it has been broken into several pieces. Its colour on the 

parts which have been exposed to the air, is brownish-black ; on other 

parts, where schreibersite appears to have been exposed, it is silver- 
white, and on the recently fractured surface, whitish steel-grey ; it 
shows a distinctly crystalline strueture, has for the most part a faint 
metallic lustre, but is dull on the oxidised surface. It is flexible and 
malleable, of sp. gr. 7°38 and hardness 8; attracts both poles of the 
magnetic needle. In the interior of the meteorite are a few cavities, 
filled with a crystalline, earthy (?) mass having a speiss-yellow colour 
passing into pinchbeck-brown, and metallic lustre, either Haidinger’s 
troilite or sulphide of iron. 

The composition of the meteorite, according to an analysis by 

P. Murphy, is— 


bie +400 RERSERERS 6b CON CR SHOKEHS 89°51 
BEE Ke bb chee sesereoedesedonees donee 8°05 
8 IIE CLT aT er err Tre Ter ee 1:94, 
IE on cee snsss sevcenscesceccsess 0°45 

Traces of chromium and phosphorus, and 
BOD ééccteseen: 0ndss eset eascKees 0°05 
100°00 


On etching a polished surface with nitric acid, Widmanstatt figures 
are produced, similar to those exhibited by the meteoric iron of 
Xiquipilco. H. W. 


Dolerite. By F. SanpBerGeR (Jahrbuch f. Mineralogie, 1874, 
88—93). 


From an examination of dolerites from the Meissner, the Breitfirst (a 
small range of mountains between Fulda and Main, forming the water- 
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shed between the Rhén and Vogel ranges) and the Main valley, the 
author concludes that dolerites are nothing but large-grained aname. 
sites, consisting of triclinic felspar, hexagonal titanic iron, and augite, 
with chrysolite and apatite as accessory constituents. 

1. The felspar forms thin cylindrical rods about 2 centimeters 
long, with distinct parallel striation, and cleavable in two directions 
inclined at 87°—88°. It is quite unaltered, colourless and transparent 
with a vitreous lustre, very brittle, and has a conchoidal fracture, 
Hardness = 6. Sp. gr. = 2°689—2°696. Before the blowpipe it 
melts to a colourless glass, and colours the flame distinctly yellow. 
Analysis gave, after deduction of titanic acid, ferric oxide and mag. 
nesia, together with 0°20 lime and 0°40 silica, due to adhering titanic 
iron and augite, the following numbers :— 


SiO.. Al,O3. CaO. Na,O. K,0. 
59°79 25°91 6°86 6°83 0°61 = 100 


The oxygen-ratio of RO: R,O; : SiO, is 0°95 : 3:00 : 7°92 or 1: 3:8, 
showing that the felspar is andesin. This mineral is indeed the chief 
constituent of all dolerites, and predominates so much in the coarse- 
grained varieties that it may be regarded as forming a third of the 
entire rock. No other felspar has been found in any dolerite or 
anamesite. 

2. Titanic Iren (Ilmenite).—This constituent of dolerites has often 
been mistaken for iron glance or magnetic oxide, but the crystals are 
neither soluble in hydrochloric acid, nor do they yield a red powder. 
They exhibit the faces oP and oP2, rarely with those of the primary 
rhombohedron distinctly developed, this latter form being usually 
indicated only by triangular striation of the face oP. The titanic iron 
has a strong metallic lustre and dark steel-grey to iron-black colour; 
yields a powder of the same colour; is very brittle, exhibits a con- 
choidal fracture, and is as strongly magnetic as magnetic iron oxide. 
Hardness = 5°5. Infusible before the blowpipe, and gives with fluxes 
a strong titanic acid reaction. The powder dissolves readily in a 
mixture of hydrochloric and hydrofluoric acids. An analysis of pure 
crystals from the Frauenberg, of sp. gr. = 4°70, gave— 


TiOs. FeO. MnO. MgO. Fe,03. Cr,03. 
46°21 40°50 trace 1°54 12°32 trace = 100°57 


Titanic iron occurs in all true dolerites and anamesites, though not 
often in so large a quantity as in the coarse-grained dolerites of the 
Frauenberg and the Stoppelsberg, of which it constitutes about a fifth 
part. In microscopic sections it seldom appears in distinct hexagons, 
but constantly in narrow lamellew, sometimes jagged on the edges, and 
inclined to each other in all directions, giving the section the ap- 
pearance of having been chopped. Its separation from the rock appears 
to have commenced soon after the rock began to cool. anil 

8. Augite——Augite occurs in all dolerites, but scarcely ever in dis- 
tinct crystals, such as are so frequent in the basalts; usually in the 
form of elongated indistinctly defined granules. They are difficult to 
isolate, and hitherto it has not been found possible to obtain a quantity 
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of the augite sufficient for quantitative analysis and the determination 
of the specific gravity. It melts before the blowpipe to a glass of 
uniform colour, and qualitative experiments have shown the presence of 
magnesia and alumina in considerable quantity. Its composition does 
not probably differ much from that of the so-called basaltic augite. 

4. Uhrysolite——Very many dolerites contain chrysolite in not incon- 
siderable quantity. In the perfectly unweathered varieties it occurs in 
colourless or asparagus-green granules, often exhibiting an unequal- 
angled hexagonal outline; after somewhat strong weathering, dark 
green and finally red-brown tints appear, indicating a successive con- 
version into nigrescite and a mixture of ferric hydrate with silicate 
residues. The dolerite of the Hopfenberg near Schwarzenfels contains 
greenish granules of chrysolite visible to the naked eye ; and in druses 
of the same rock, small crystals of chrysolite of the ordinary form 
oP o.2Po . oP, associated with titanic iron and andesin, may be 
detected with a lens. Chrysolite occurs in coarse-grained as well as in 
fine-grained dolerites. 

5. Apatite—This mineral occurs in many dolerites in colourless 
hexagons and elongated needles; it has often been mistaken for 
nephelin. 

The main result of the preceding observations is that dolerite is a 
distinct species of rock, consisting essentially of andesin, ilmenite, and 
augite in various proportions, and not to be classed with Zirkel’s 
felspathic basalts, which contain magnetic iron oxide instead of titanic 
iron, and frequently nephelin, which never occurs in dolerite ; chrysolite 
on the other hand is much less frequent in the felspathic basalts than 


in dolerite. 
H. W. 


The Augitic Trachytes of the Andes. By Arrops 
(Jahrbuch f. Mineralogie, 1874, 93). 


THE specimens examined were collected by A. v. Humboldt, in his cele- 
brated journey. 

1. Black Rock from Tunguraqua.— Greyish-black, hard ground- 
mass, resolvable under the microscope into a congeries of greyish- white, 
very slender crystals. In this ground-mass are imbedded small, 
fissured, glassy crystals of a triclinic felspar, exhibiting distinct twin- 
striation, and somewhat larger, greenish-black crystals of augite. 
Magnetic iron ore in small granules is also included in the mass, which 
acts on the magnet. 2. Red rock from Tunguragua.—Red-brown, 
porous ground-mass, containing numerous fissured white crystals of a 
triclinic felspar, and short prisms of augite. Magnetic iron oxide is 
not present ; the red-brown colour of the ground-mass renders it pro- 
bable that this oxide has been converted into ferric oxide. 3. Rock 
from Pichincha, 2,430 toises above the sea-level—Greenish-black, hard 
ground-mass, resolvable by the microscope into innumerable prismatic 
crystals. The white triclinic felspars imbedded in the ground-mass, 
contain, as shown by the microscope, cavities with bubbles. Small 
augites occur sparingly; also small granules of magnetic iron ore. 
The rock is magnetic.—4. Rock from Cachofruto, near Marmato.—Grey 
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and very hard, appearing under the microscope as an aggregation of 
very small crystals. The very abundant crystals of triclinic felspar 
are tabular, from predominance of the brachypinacoid ; the augites 
occur singly, so also do the granules of magnetic iron ore. 

The composition of these rocks is as follows:— 


1. 2. 3. 4, 
66°060 55°353 62°347 62996 
15°643 16°742 17°324 18°396 

3°900 6°714 4506 3°957 
0°714 0°542 0:036 0-098 
4554 6°807 5°4.26 5°358 
2°568 4°839 3°603 3°713 
2°356 1184 3°126 2°357 
3°998 4°686 4286 4221 
0298 0°310 0°129 0°365 


100-091 97177 100:783 101-461 
Specific gravity 2°5483 2°74.62 2°6241 2°7060 
H. W. 


The Mineralogical Constitution and Classification of Pho- 
nolites. By H. Mout (Jahrbuch f. Mineralogie, 1874, 38— 
45). 

Tue phonolites, with regard to their chemical constitution, specific 
gravity, &c., occupy an intermediate place between basalt and trachyte. 
They consist, like the basalts, of a ground-mass (appearing more or 
less homogeneous to the naked eye), and of small crystals imbedded 
therein in the manner of porphyry. In most cases the ground-mass 
predominates ; nevertheless phonolitic rocks occur not unfrequently, in 
which the aggregation of large crystals produces an almost granitic 
type. 

+ more than 600 phonolites examined by the author, from Germany, 

the Canaries, Italy, and Auvergne, the proportion of the constituents 

dissolved by boiling hydrochloric acid was found to vary from 12 to 

60 p.c. The specific gravity varied from 2°6 to 2°47, those phonolites 

which contained the largest proportion of soluble constituents having 

the lowest specifie gravity, and showing the smallest tendency to 
gelatinise when treated with hydrochloric acid. 

The mineralogical constituents of the ground-mass are :—Glassy 
nephelin; grey-green, greenish-yellow, or grass-green augite, In 
granules, lamine, cylindrical fragments, or distinct prismatic crystals ; 
magnetic iron oxide; titanic iron; sanidin; nephelin; tridymite; 
hauyn ; mica; and, somewhat rarely, apatite. ae 

Among the imbedded crystals the most numerous are :—Sanidin, 
nosean, hauyn, nephelin, titanite, titanic iron, augite, and hornblende, 
the former much more frequent than the latter. As rare constituents 
may be mentioned: garnet, zircon, olivin, and iron glance. i 

Phonolites may be classified as follows, according to the composition 
of the ground-mass :— 


on of 
Ispar 
ites 
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1. Nosean Phonolites—Ground-mass containing leucite, nephelin ; 
sometimes hauyn; rarely sanidin, augite, titanite. 

2. Nosean Phonolites.—Ground-mass, nephelin, sanidin; frequently 
also augite, magnetite, and sometimes abundantly titanite. 

3. Hauyn Phonolites—Ground-mass, leucite; sparingly sanidin, 
hornblende, augite. 

4, Hauyn Phonolites.—Ground-mass, nephelin, sanidin, &ec. 

5. Nephelin Phonolites—Ground-mass, nephelin, sanidin ; often 
tridymite, magnetite, hauyn ; rarely nephelin and titanite, porphyriti- 
cally imbedded. 

6. Mica Phonolites, in which the mica forms spangles resembling the 
augite in form and frequency. 

The original paper contains an enumeration of the localities in 
which these several classes of phonolites occur. 

H. W. 


Description of a Porphyry vein, with Loose Crystals of 
Orthoclase, in the Elbthalgebirge. By Wesrpuat (Ibid., 33— 
37). . 


Voleanic Phenomena of Nisyros. By M. Gorcetx 
(Compt. rend., xxviii, 444—446). 


THE activity of this volcano continues, but with abated vigour. A 
small lake has been formed by rain in the central crater, from which, 
at intervals, columns of boiling water are thrown to a great height. 
The following analyses of the gases from the fumaroles show that their 
temperature, and the proportions of hydrogen sulphide and carbon 
dioxide which they contain, diminish with increased distance from the 
centre of activity. 


z. II. IIT, IV. V. Va. 
HS .......... 488 445 46 15 0-0 0°0 
GUE Sewsccnese 40°9 49-2 18 147 70 55 
DP nndetesseeds 11 10 138 156 42181 «182 
pervert eT ee 3°2 52 635 673 748 792 


100°0* 999 999 996 999 99:9 


Temperature .. 100° 100° 96° 92° 70° 55° 


I. Situated within the aperture formed in June, 1873. 

II. On the lateral wall; has an abundant deposit of sulphur. 

III, IV, V, VI. Fumaroles on the flanks of the original crater. 
M. J. S. 


* The numbers are given as in the original, but in I, III, and VI the total does 
not agree with the sum of the constituents. 
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The Voleanic Region of Western South America. 
By Boussincautt (Compt. rend., Ixxviii, 455—466, 526—533, 
593—599). 


Tue author gives botanical, meteorological, geological, and chemical 
details of a journey through the Cordilleras. The volcano of Puracé 
evolved carbon dioxide and hydrosulphuric acid. The large stream, 
called the Rio Vinagre, which rises in the neighbourhood, has the fol- 
lowing composition in 100,000 parts :— 


H.SO,. HCl. SiOz,  AlO3;. CaO. Na,0O. 
18475 12117 2°37 4028 13:33 12°32 = 324,22 


A torrent near Pasto was sufficiently acid to give off hydrogen from 
zinc. Near Ibagué, a deposit of sulphur was met with in the fissures of a 
mica-schist gorge. The mining galleries could not be pushed further 
than three meters, on account of the abundant evolution of carbon 
dioxide, which, acting on the skin, produced a sensation of suffocating 
heat, although the thermometer stood at 20° only. Near the Rio 
Guali, plain of Mariquita, a thermal spring was met with, having the 
composition, in 100,000 parts :— 


H.S0, HCl SiO. AlO; CaO. FeO. MgO. Na,O. . 
6346 881 183 500 140 164 32:0 36:0 = 889-4 


In other localities sulphurous acid was evolved. 

The hydrochloric acid is probably the result of the action of aqueous 
vapour and the silica of the trachyte upon chlorides, at a red heat. 
When sulphates are fused with silica at a white heat, oxygen is 
evolved, together with sulphur dioxide. This reaction probably occurs 
in the volcanoes. The sulphuric acid is the result of the action at 700° 
—900° of hydrochloric acid upon sulphates. The author describes 
experiments showing how complete this decomposition is: barium 
sulphate yielded 99°3 per cent. of the calculated amount of barium 
chloride ; strontium sulphate yielded 99°3, calcium sulphate, 100'1, 
and sodium sulphate, 96°6 per cent., the low result in the last case 
being due to the volatilisation of the chloride. The sulphuric acid 
evolved from the calcium salt was 70 per cent. of the quantity required 
by theory, and that from potassium sulphate was 92°2 per cent. Thus 
the vapour of this acid, so easily decomposed at the temperature em- 
ployed, when pure, seems to resist decomposition when mixed with 
aqueous vapour and hydrochloric acid. 

The warm spring of Cobald, at the base of Puracé, has an alkaline 
reaction, and the following composition, in 100,000 parts :— 


Na,80,. NaCl. NaHCO;. — CaCO3. 
389 275 69 10 = 743 


together with carbon dioxide, sulphydric acid, nitrogen, and traces of 
magnesium carbonate, manganese carbonate, and silica. 

The common salt used in the provinces of Antioquia and Cauca is 
obtained by evaporating springs which flow from granite, gneiss, mica- 
schist, syenite, porphyry greenstone, and even from trachyte, instead 


is 
fod 
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of from the usual formations. The mother-liquor from the salt con- 
tains, for 100 of chlorine, 2°3 of bromine and 0°07 of iodine. 
B. J. G. 


Organic Chemistry. 


Influence of the Position of the Oxygen on the Boiling- 
Points of Metamerides. By A. Naumann (Deut. Chem. Ges. 
Ber., vii, 206—210). 

Tue boiling point of metamerides of analogous constitution, and con- 


taining oxygen, is the lower the nearer the oxygen is placed to the 
centre of the chain of atoms :— 


Normal Alcohols. 
Boiling point. 

Butvlic £ CHs-CH:-CH..CH:.OH....... ws 

J CH;.CH,.CH(OH).CH; ........ 99° 
Amvlie £ CHs-CH2-CH:.CH:.CH,OH .... 187° 

y CH;.CH;.CH,.CH(OH).CH; .. . 120°—123° 
Hexvije { CHs-CH:-CH:.CH,.CH;.CH,.OH. 150°—156:6° 
y"¢ 9 CH;.CH».CH:.CH:.CH(OH).CH; 140°—142° 


Tso-alcohols. 


(CH;).CH.CH;.CH;.OH........ 128° —132° 
Amylic< (CH;),CH.CH(OH).CH;........ 104° —108° 
(CH;)2.C(OH).CH;.CH; ........ 98°5°—102° 
Normal Ethers. 

{ Methylpropylic CH ;.CH,.CH2.0.CH, ...... s+ 49°—52° 

Diethylic CH;.CH,.0.CH,.CH; oe were ccee 35°5° 

{ Ethylbutylic CH;.CH,.CH,.CH,.0.CH;.CH; ee 91°7° 
Dipropylic. CH;.CH,.CH,.0.CH,.CH,.CH; .. 85°—86° 

Tso-ethers. 


{ Methylamylic (CH;)2.CH.CH;.CH,.0.CH; ee 92° 
Ethylisobutylic- (CH;)..CH.CH:.0.CH2.CH;.. 78°—80° 


Compound Ethers. 

{ Propyl acetate OH,.00.0.CH..Cls.Obs 2000 ccccccce 101°98° 
Kthyl propionate CH;.CH,.CO.0.CH2.CHs .....6...0. 98°80°: 
Butyl acetate CH;.CO.0.CH,.CH2.CH2.CH; ........ 124°30° 
Propyl propionate CHs3. CH,.CO.0.CH,.CH,.CH; ee ccccce 1 22°4.4° 
Ethyl butyrate CH;.CH,.CH,.CO.0.CH,.CH; cocecccce 121°07° 


{ Butyl propionate CH;.CH,.CO.0.CH;.CH:.CH:.CH;.... 145°99° 
Ethyl butyrate § CH;.CH».CH».CO.O.CH:.CH:.CH;.... 143°42° 
C. S. 
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On Bromiodides. By Maxweti Simpson 
(Proc. Roy. Soc., xxii, 51—53). 


TuE bromide of iodine employed in these experiments was pre- 
pared by gradually adding a molecule of iodine to one of bromine, 
mixed with six times its weight of water. 

On passing a stream of ethylene into the well cooled dark liquid, the 
gas was absorbed, with formation of an oily liquid, which was washed 
with a dilute solution of potassium hydrate, and distilled. The ethylene 
bromiodide, C,H,BrI, thus obtained, boils at 162°—167°, and has a 
density of 2°516 at 29°. At the ordinary temperature it crystallises in 
long white needles, which melt at 28°. It is isomeric with Pfaundler’s 
bromiodide, formed by exposing vinyl bromide to the action of hydri- 
odic acid, and when treated with alcoholic potash, it yields potassium 
iodide, and a gas burning with a green flame, probably vinyl bromide. 

Propylene bromiodide, C;H,Brl, formed in the same way as the ethy- 
lene compound, distils at 160°—168°, with slight decomposition. It is 
a colourless, oily liquid, which is decomposed by alcoholic potash, 
with formation of potassium iodide and bromopropylene, C;H;Br. 

Vinyl iododibromide, C,H;Br.I, prepared by heating vinyl bromide 
with bromide of iodine in a sealed tube, is a colourless, oily liquid, of 
density 2°86 at 29°. When distilled it passes over between 170° and 
180°, but at the same time undergoes decomposition. . 

C. E. G. 


Iodoform. By R. Roruer (Pharm. J. Trans. [3], iv, 593). 


IopororM is best prepared by the process of Wittstein, which consists 
in gently heating a mixture of 2 parts of potassium carbonate, 2 parts 
of iodine, 1 part of 95 p.c. alcohol, and 5 parts of water, until the 
liquid becomes colourless, washing the bright yellow precipitate 
thereby produced, and drying in the open air. 

The yield of iodoform by this process is not more than 17 per cent. 
of the iodine employed, the greater part of the iodine remaining in 
the liquid in the form of potassium iodide and iodate, whilst a small 
portion is volatilised in the form of ethyl iodide. The author recovers 
the iodine thus retained by adding to the liquid (after filtering from 
the iodoform) an excess of hydrochloric acid, when the following well- 
known reaction takes place :— 


5KI + KIO; + 6HCl = 81, + 6KCl + 3H,0. 


_ There still remains in the liquid a quantity of undecomposed potas- 
sium iodide, which is decomposed by the further addition to the acid 
— of potassium dichromate, the reaction being represented 
thus :— 


6KI + K,Cr.0, + 14HCl = 31, + 8KCl + Cr,Cl, + 7H,0. 


The iodine thus set free may be at once treated afresh with alcohol 
and potassium carbonate (with the addition of iodine equal to about 


= eel 
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one-sixth of that originally employed), and this process repeated until 
the accumulation of salts becomes too great. In this manner the whole 
of the iodine (except that lost in the form of ethyl iodide) may be con- 


verted into iodoform. 
J. R. 


Action of Phosphorus Pentachloride on Sodium Ethylate. 
By A. Francuimont (Deut. Chem. Ges. Ber., vii, 215). 


By the action of phosphorus pentachloride on pure sodium ethylate, in 
presence of ether, a gas is given off, which does not burn with a green- 
bordered flame, while the residue forms with water an alkaline solu- 
tion containing chlorine and phosphoric acid. 

C. S. 


Sulphur Derivatives of the Primary Butyl Alcohol. By 
N. Graspowsky and A. Sayrtzerr (Ann. Chem. Pharm., clxxi, 251 


—258). 


THE compounds were obtained by the action of the corresponding 
potassium compounds on the iodides of the alcohols. Normal butyl 
mercaptan, CyHy.SH, is a light, mobile liquid, having a strong, alliaceous 
odour, and boiling at 97°—98°. With sodium it forms a crystalline 
mercaptide. Nitric acid oxidises it to butylsulphonic acid. (CyHySO3).Ba 
+ H,O crystallises in transparent plates. Normal butyl sulphide, 
(C,H,).S, is a light liquid, smelling like other sulphides, and boiling at 
182°. Isobutyl sulphide is a similar liquid, boiling at 172°—173°. 
Nitric acid converts it into isobutyl sulphoxide, (CsHy).SO2, which is 
almost insoluble in water, freely soluble in alcohol and ether, and 
crystallises in needles, melting at 41°, and solidifying again at 30°. 
Tertiary butyl iodide and alcoholic potassium sulphide yield butylene 


and hydriodic acid, together with a trace of a sulphur-compound. 
C. S. 


Ethyl Bromobutyrate. By A. TupoLerr 
(Ann. Chem. Pharm., clxxi, 248—250). 


Eruyt bromobutyrate boils with partial decomposition between 175° 
and 179°, the greater portion coming over at 178° (corrected). 


Combination of Starch with Potash and Soda. 
By B. Totiens (Chem. Centr., 1873, 648). 


TuE jelly obtained by the action of the alkalis on starch was precipi- 
tated and washed with alcohol and ether, and then contained 1 atom of 
potassium or sodium to 4 or 5 molecules of starch. 

M. J. S. 
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Action of Sulphuric Acid on Sugar. By B. To..uens and 
V. Grote (Chem. Centr., 1873, 648). 


THE solution obtained by boiling sugar with dilute sulphuric acid was 
(after removing the sulphuric acid) shaken with ether. The ethereal 
extract yielded a syrupy acid, forming a crystalline zinc salt of the 
composition C;H;0;Zn. The calcium and silver salts also crystallise 


well. 
M. J. S. 


A Molecular Compound of Acetic Acid, Bromine, and 
Hydrobromic Acid. By A. Srerner (Deut. Chem. Ges. Ber., 
vii, 184). 


In the preparation of bromacetic acid it was noticed that the mixture 
of bromine and acetic acid solidified in presence of hydrobromic acid 
to a crystalline mass when cooled to a low temperature. These crystals 
were found to be a compound of bromine, hydrobromic acid, and 
acetic acid, having the formula, (C.H,O.),Br,HBr. It can readily be 
prepared by saturating acetic acid with hydrobromic acid, cooling 
well, and adding bromine. The crystals freed from the liquid portion 
by placing them on a porous tile, melt at 8°, and are at the same time 
decomposed. Water also decomposes them, and when heated in sealed 


tubes they yield bromacetic acid. 
C. E. G. 


The Rational Formule of Acrylic Acid and Allyl Deriva- 
tives. Parr I. By E. Linnemann (J. pr. Chem., viii, 337— 
354). 


THIS paper contains a detailed account of the author’s investigations 
on the reduction and oxidation of acrylic acid (page 356). His results 
lead to the conclusion that the presence of the methyl group in acrylic 
acid has not been established ; and it is probable that the constitutional 
formule hitherto proposed are incorrect, the facts at present known 
with regard to allyl derivatives being insufficient for the determination 


of their constitution. 
?. &. 


Some Sulphuretted Derivatives of Oxalic Acid. By 
Anton WeEppiIGE (J. pr. Chem. [2], ix, 132—143). 


Ethyl Sulphoxamate.—On passing hydrogen sulphide into ethyl cyano- 
carbonate till the liquid smells strongly of the gas, adding a few drops 
of alcoholic ammonia, and continuing the current of hydrogen sulphide, 
there is speedily formed a deposit of yellow crystals which. increase so 
rapidly, that in a few hours the liquid is converted into a thick magma. 
The crystals thus obtained are purified by pressing between blotting- 
paper and recrystallisation from alcohol or ether. Finely powdered 
and dried over sulphuric acid, they gave on analysis number corre- 
sponding with the formula CSNH,.COOC,H;. 
The formation of this body is represented by the equation— 


el ne el 
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CN CSNH, 
| + HS = | 


COOC.H; COOC,Hs. 


It may be regarded either as oxamethane in which one atom of 
oxygen is replaced by sulphur, or as the ethyl-ether of a hitherto 
unknown sulphuretted oxamic acid, which the author calls sulphoxamie 
acid. 

Ethyl sulphoxamate forms fine transparent lemon-yellow prisms, 
having a faint sulphurous odour. It dissolves very easily in alcohol 
and ether, and freely in boiling water, from which it is deposited in 
small needles on cooling. On spontaneous evaporation of its solution 
in ethyl cyanocarbonate, it crystallises in long transparent prisms, 
which appear to be monoclinic. It melts at 63°, and cannot be distilled 
without decomposition. Its alcoholic solution boiled with lead hydrate 
yields lead sulphide and ethyl cyanocarbonate. When it is warmed 
with ethyl chlorocarbonate over the water-bath, a violent reaction takes 
place, oxamethane and other products being formed. 

Salts of Sulphowamic Acid.—Ethy]1 sulphoxamate treated with aqueous 
potash yields alcohol and potassium sulphoxamate. This salt forms long 
soft yellowish needles, which slowly turn brown in the air. They are 
easily soluble in water, forming a solution which decomposes when 
evaporated. 

Sulphoxamic acid appears not to exist in the freestate. All attempts 
to obtain it by decomposing the potassium-salt with a stronger avid 
resulted in sulphur being deposited. 

The aqueous solution of the potassium-salt gives precipitates with 
silver nitrate, basic lead acetate, mercurous nitrate, mercuric chloride, 
copper sulphate, and ferric chloride. 

Sulphowamide.—When an alcoholic solution of ethyl sulphoxamate is 
mixed with alcoholic ammonia, there separates after a few minutes a 
yellow crystalline body, which must be quickly removed from the am- 
moniacal liquid by filtration; otherwise it undergoes decomposition. 
This body, according to analysis, is represented by the formula 
C(SNH.—CONH,. It is oxamide in which one atom of oxygen is 
replaced by sulphur. 

Sulphoxamide dissolves freely in hot, and sparingly in cold alcohol, 
and slightly in ether and water. It crystallises in small lemon-yellow 
inodorous needles, which decompose when heated. It is decomposed 
by aqueous and alcoholic ammonia and by strong sulphuric acid, sul- 
phur being separated. 

Methylsulphowamide, CONH,—CONHCH,, ethylsulphoxamide, CSNHz 
—CONHC.H;, and phenylsulphowamide, CSNH,—CONHC,H,, are 
formed (the first very quickly, the others more slowly) by the action of 
methylamine, ethylamine, and aniline respectively upon ethyl sulphox- 
amate. They crystallise in yellow needles, which dissolve freely in hot 


alcohol and sparingly in ether and water. 
J. R. 


32 
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Synthesis of Oxaluramide. By E. Carstansen (J. pr. Chem. 
[2], ix, 143). 
Tis body is formed on melting together urea and oxamethane, ac- 
cording to the following equation : 
COOC.H; CO—NH—CO—NH, 
| + CO + C.H;HO. 
CONH, 


It crystallises in very delicate needles from boiling water, and is 
insoluble in cold water. It dissolves in strong sulphuric acid, and is 
deposited unaltered when the solution is mixed with water. 

J. R. 


Preparation of Malonic Acid. By A. Francuimont 
(Deut. Chem. Ges. Ber., vii, 216—217). 


WueEn ethyl monochloracetate is boiled first with water and potassium 
cyanide, and then with potash, only a small yield of malonic acid is 
obtained, the bye-products consisting of an intensely coloured body, 
succinic acid, and an acid containing chlorine. When potassium cyanide 
is added to an alcoholic solution of ethyl monobromacetate, a violent 
reaction sets in, and on boiling the solution with potash, malonic acid, 
succinic acid, and a brominated acid are produced. 
C. S. 


Ethylmalonic Acid. By A. Tupo.err (Ann. Chem. Pharm., 
celxxi, 243—248). 


Tue author prepared ethylmalonic acid from bromobutyric acid by the 
method of Wislicenus and Urech, and converted it into the barium- 
and silver-salt. Analysis showed that both contained bromine, which 
could only be got rid of by decomposing the copper-salt with hydrogen 
sulphide, evaporating the solution on a water-bath, and heating the 
brown residue until it became quite colourless. ‘ 
C. S. 


Synthesis of Succinic Acid. 
By A. Sterner (Deut. Chem. Ges. Ber., vii, 184—185). 


An attempt to prepare malonic acid by the mutual action of finely 
divided silver, bromacetic acid, and ethylic chlorocarbonate at a tempe- 
rature of 130° failed from the fact that the latter substance decom- 
poses at high temperatures into carbonic anhydride and ethylic chloride. 
It was found, however, that succinic acid was formed by the action of 
the silver on the bromacetic acid : 

COOH 


CH.Br | 
(| ) + Ag, = C,H, + 2AgBr. 
| 


COOH | 
COOH 
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At the same time a large portion of the bromacetic acid undergoes 
decomposition in a different manner, producing a brominated liquid, 
the nature of which has not yet been investigated. 

C. E. G. 


Sebacic Acid. By O. N. Wirt 
(Deut. Chem. Ges. Ber., vii, 219—220). 


To prepare sebacic acid, castor-oil is mixed with an excess of concen- 
trated soda and the mixture heated for some hours to 40°. The soap 
is then powdered, dried, and heated, with frequent stirring, as long as 
octyl alcohol is given off. As soon as it begins to assume a brown 
colour, it is poured into cold water. If this be not done, or if the 
mixture be heated longer, it melts, inflammable stinking gases are given 
off, and instead of sebacic acid, a brown amorphous insoluble acid 
melting at 45°—50° is obtained. Most of the sebates of the heavy 
metals are insoluble precipitates. On adding freshly precipitated cobalt 
carbonate to a boiling solution of sebacic acid, it dissolves, and on 
cooling the excess of sebacic acid crystallises out. On evaporating the 
filtrate, the salt CjH,,O,Co + 2H,O, separates in rose-coloured crusts, 
and by spontaneous evaporation it is obtained in globules consisting of 
microscopic needles, or in larger ruby-red transparent prisms. It is 
quite insoluble in water, alcohol, and ether; at 120° it loses the greatest 
part of the water, and assumes a beautiful violet colour, the remainder 
of the water escaping only at a higher temperature, at which the salt 
begins to decompose. By evaporating the solution rapidly, the anhy- 
drous salt was once obtained in beautiful violet crystals. — 


Citric Anhydride. By A. Francaimont (Deut. Chem. Ges. Ber., 
vii, 216). 

Wuey citric acid is heated with or without hydrochloric acid, a syrupy 

acid is formed, which seems to be a mixture of citric acid and a dicitric 

acid. By the action of water it is reconverted into citric acid, which, 

by the large extension of some of the faces, forms prismatic — 


Synthesis of Formic Aldehyde. By Sir B. C. Bropiez, Bart. 
(Proc. Roy. Soc., xxii, 171). 


By submitting to the silent discharge of the induction tube, a mixture 
of about equal volumes of hydrogen and carbon dioxide, a gas was 
obtained which, after deducting carbon monoxide and dioxide and 
traces of oxygen and nitrogen, contained in 100 volumes— 


Hydrogen .. ...ceeeeveeees 97°14 
Marsh-gas ......cccess cece 0°10 
Formic aldehyde............ 2°76 
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The same substance is also apparently formed in the reaction of hy- 


drogen and carbon monoxide. 
M. J. 8. 


Succinie Aldehyde. 
By A. Saytzerr (Ann. Chem. Pharm., clxxi, 251—290). 


THIs compound is produced by the action of an amalgam containing 
3 per cent. of sodium on a mixture of succinyl chloride, glacial acetic 
acid, and ether. The portion of the product boiling between 180°— 
220° consists of a mixture of ethyl succinate and succinic aldehyde, 
which are separated by means of water, in which only the aldehyde 
dissolves. On evaporating the aqueous solution on a water-bath, and 
purifying the residue by fractional distillation, swecinic aldehyde, 
C,H,O2, is obtained as a liquid boiling at 201°—203°. It combines but 
slowly with a solution of acid sodium sulphite, forming a crystalline 
compound. On heating it with water and baryta or lime, normal 
oxybutyrie acid is formed, which is the true homologue of glycollic and 
ethene-lactic acid : 


CH:.COH CH;.CH,.0H 
| + H,0 = | 
CH,.COH CH,.CO.OH. 


The barium-salt is a crystalline and deliquescent mass, and the calcium- 
salt is also deliquescent and amorphous. On oxidising the barium-salt 
with chromic acid solution, succinic acid is formed, while by heating it 
with hydriodic acid the acid is not changed, resembling in that respect 
ethene-lactic acid. 

Chromic acid solution, nitric acid, or silver oxide readily oxidises the 
aldehyde to succinic acid; hydriodie acid appears to be without action 
on it; and by treating it with phosphorus pentachloride and then with 
water a liquid boiling at 225°—230° is produced, which seems to be 

CH,.CHCl, 
dichlorobutyraldehyde, | i 
CH,.COH 


A Condensation Product of Glyoxal. By Huco Scuirr 
(Gazzetta chemica italiana, iv, 16—22), 


Wuen hydrochloric acid gas is passed for some time through a solution 
of glyoxal in five or six times its volume of strong acetic acid, and the 
liquid is then exposed in a closed vessel to a moderate heat, as by 
placing it near a lighted stove, a white crystalline substance separates, 
in the course of the next day, on the sides of the vessel, and gradually 
fills the whole of the liquid. By pumping out the liquid, washing the 
residue with water, and drying it, a very white, microcrystalline powder 
is obtained, which, when agglomerated in lumps, is very much like 
potato-starch, crunches between the fingers, swells up in acetic acid, 
and, like starch, exhibits the greatest indifference to solvents and other 
reagents. 
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This substance is free from chlorine; after washing with water and 
drying, it gives by analysis 39°8 p. c. carbon and 3°6 hydrogen, agree- 
ing with the formula, C,,H,,O,;, which is that of hydro-hexglyoxal, 
formed by the condensation of 6 molecules of glyoxal, with addition of 
1 molecule water : 


6C.H,O0, + H,O => C,2H Oi; 


Hydro-hexglyoxal is insoluble in water, ether, benzene, petroleum, 
chloroform, and acetone; sparingly soluble in boiling alcohol, rather 
more soluble in concentrated acetic, sulphuric, and nitric acid ; and is 
precipitated unaltered on addition of water. Heated with sulphuric 
acid, it gives off carbon monoxide, without a trace of acetic acid; 
neither does it yield acetic ether when heated with sulphuric acid and 
alcohol; it therefore does not contain any acetic residue. A further 
proof of this is afforded by the fact that it may be formed, though 
more slowly, by passing hydrochloric acid gas through a solution of 
glyoxalic ether. By prolonged boiling with water it acquires an acid 
reaction, and dissolves in the form of glycollic and perhaps also of 
glyoxalic acid. The same transformation is produced much more 
rapidly by caustic alkalis, even in very dilute solution, and likewise 
by magnesia. No acetate is produced in either case. 

Hydro-hexglyoxal, as already observed, is a very stable substance, and 
in particular does not exhibit any aldehydic reaction. Hence it cannot 
be supposed to contain the group, CHO. Toexplain its stability, we 
must suppose that the aldehydic groups in glyoxal have undergone a 
change of structure, the oxygen as well as the carbon atoms haying 
become united together, e.g. :— 


| | 
H—C—O H—C-—O H—C—O 


| | | | » de. 
H—C—O H—C—O H—C—O_.. 
| 
Glyoxal. The same, altered in structure. 


Several of these groups may be supposed to unite together by virtue 
of their free affinities, the molecule of water at the same time serving 
to satisfy the two units of affinity which remain free, whatever may be 
the number of the aldehydic groups thus connected. In this manner 
compounds may be formed, represented by the formulse :— 


—__—_OH -—— 0H 


| 

pois eg 
| ) | | 
H—C—O/, H—C—O/, 


| H — 


The first of these formule contains only one hydroxyl, whereas the 
second contains two. Now when hydro-hexglyoxal is boiled with 
excess of acetic anhydride, it partly dissolves, and the solution deposits, 
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partly on cooling, farther on addition of water, a white powder, which 
gives off acetic ether when heated with sulphuric acid and alcohol, 
acetic acid when boiled with sulphuric acid alone; yields an alkaline 
acetate when boiled with dilute alkali; and gives by analysis (mean) 
41:26 p. c. carbon and 3°98 hydrogen, agreeing very nearly with the 
formula, C;2H13(C2H30)0,;; it is therefore mono-aceto-hydro-hexgly- 
oxal. Prolonged boiling with acetic anhydride did not produce any 
derivative containing a larger proportion of carbon. 

A corresponding benzoic derivative, Ci2His(C;H;0)O,3, is produced 
by digesting hydro-hexglyoxal with benzoyl] chloride. 

These results show that hydro-hexglyoxal contains only one atom of 
hydrogen replaceable by acid radicals: it may therefore be regarded 
as a mono-acid alcohol. 

Attempts to fix hydrogen upon it by the action of sodium amalgam 
and of zinc and sulphuric acid, were unsuccessful ; concentrated hydri- 
odic acts upon it; but the products of the reaction appear to be very 
complicated. 

Hexglycollide or hexglycollic anhydride— 


pew 
| 
6C,H,0O; —_ 5H,0 = (CO—CH,—O),, 
|__on 


would be isomeric with hydro-hexglyoxal, but it has not yet been 
obtained. 


In preparing the products of the oxidation of alcohol by Debus’s 
method (Jahresbericht f. Chem., 1858, 396), Schiff finds that it is by no 
means necessary to use fuming nitric acid. He places 550 c.c. of 
common alcohol in a glass cylinder of a litre capacity, and without 
interposing a layer of water, introduces 450 c.c. of strong commercial 
nitric acid to the bottom of the liquid. The cylinder is closed witha 
perforated cap furnished with a safety tube. Twelve such cylinders 
are placed in a tub of water, at the temperature of 17°—20°, and left 
there for four or five weeks, after which the product may be worked 
up. 

. H. W. 


Manufacture of Chloral Hydrate. By G. DrrsiényL 
(Chem. Centr., 1873, 767). 


CuioraL hydrate is now manufactured on an enormous scale, some 
German makers supplying as much as 250 kilograms daily. Chlorine 
is passed into alcohol of at least 96 p.c. For 120—150 lbs. of alcohol 
the current of chlorine must be maintained for 12—14 days, in which 
time the temperature rises to 60°—75°, and the liquid acquires the 
density of 41°B. The crude product thus obtained is purified by 
heating it with an equal weight of strong sulphuric acid in copper 
vessels lined with lead. Considerable quantities of hydrochloric acid 
escape at first, and afterwards chloral distils at 95°—100°. This dis- 
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tillate is re-distilled, collected in glass flasks, and mixed with water ; 
and the hydrate then formed is either poured into large porcelain 
basins, in which it solidifies in cakes in half an hour, or it is poured 


into vessels one-third full of chloroform, to crystallise. sk 


Nitro-compounds of the Allyl Series. By E. Brackesuscu 
(Deut. Chem. Ges. Ber., vii, 225—226). 


Nitro-propylene, C;H;NO,.—When allyl bromide is brought in contact 
with silver nitrite, an energetic reaction, which must be moderated by 
external cooling, takes place, and, on distilling the product, two layers 
of liquid were obtained. The lower stratum formed a yellowish, oily 
fluid, boiling at 96°, and having the composition, C;H;NO,. Its odour 
recalls that of a nitro-compound, mixed with allyl alcohol. Sodiwm 
nitropropylene, CsHsNa.NO,, is deposited as a white powder when nitro- 

ropylene is mixed with alcoholic soda. It is very soluble in alcohol, 
and difficult to purify. Potassium nitropylene, C;H,;KNO., was ob- 
tained as a crystalline precipitate, by a similar process. These salts 
explode when heated, and they do not react readily with metallic solu- 
tions, but the action of bromine on them is now being investigated. 
When nitropropylene is treated with iron and acetic acid, it is reduced 
to allylamine. 

The lighter layer of the distillate previously mentioned was found to 
have the same composition as nitropropylene ; but as nascent hydrogen 
decomposes it, with formation of ammonia, it doubtless consists of 
allyl nitrite, C;sH;.NO,. This substance boils at 85°, and it may be 
separated from nitropropylene by taking advantage of the insolubility 
of the latter in water. 

T, B. 


Sulphurea. By A. CLaus 
(Deut. Chem. Ges. Ber., vii, 2835—237). 


TuE addition of bromine to an alcoholic solution of sulphurea causes 
the separation of a white crystalline substance, which is either a mono- 
bromo-derivative of sulphurea, or an addition-product containing one 
molecule of bromine. It is insoluble in ether, but tolerably soluble in 
alcohol, from which it cannot be recovered in an unaltered state. At 
100° it is decomposed, sulphur being liberated; but if moisture be 
present, a similar decomposition takes place at 75°. Water dissolves 
it readily, but at the same time decomposes it, hydrochloric acid being 
liberated, and when the solution is boiled, one-half of the sulphur is 
separated, the solution then containing sulphurea and another sub- 
stance, which was found to be free from sulphur. These reactions point 
to a substance constituted as follows :— 


NH, NH, 


| | 
Br—C—S—S—C—Br 


| | 
NH, NH, 
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A similar compound was obtained by the action of chlorine on an 
alcoholic solution of sulphurea; iodine does not, however, yield an 
analogous substance. 

Sulphurea unites with one molecule of ethyl iodide, at 100°, forming 
a compound which is very soluble in alcohol, and difficult to obtain in 
a crystalline state. This substance does not appear to be the hydro. 
chloride of ethyl sulphurea, as, when it is gently warmed with potash 
or ammonia, complete decomposition takes place, a gas smelling like 
mercaptan being liberated. This gas precipitates mercuric chloride, 
but the precipitate differs from mercuric ethyl-mercaptide. 

T. B. 


Some Derivatives of Sulphurea. By J. VotHarp 
(J. pr. Chem. [2], ix, 6—30). 


WHEN an aqueous solution of glycollyl-sulphurea hydrochloride is 
boiled, the following reaction takes place :— 
CH,.NCS 


CH,.NH ; 
d CS + HCl + H,O = NH,Cl + | 
O.NH CO.OH. 


The new compound is sulphocarbimidacetic acid, or acetic acid in 
which one atom of hydrogen is replaced by the radical of the sulpho- 
carbimides, or mustard-oils. It is conveniently prepared by heating a 
mixture of 104 grams of chloracetic acid, 78 grams of sulphurea, and 
200 c.c. of water, on a water-bath, until the whole is dissolved. The 
basin is then removed; after a few moments, a brisk ebullition sets in, 
which soon ceases, and, after some time, crystals appear in the liquid, 
which is now to be poured into a large quantity of hot water and 
boiled, until, on adding ammonia to a little of the solution, no 
more glycollyl-sulphurea is precipitated. Sulphocarbimidacetic acid is 
sparingly soluble in cold water, freely in boiling water, and crystallises 
in large, rhombic plates, which have an acid reaction, and melt, and 
begin to sublime below 100°. 

When ammonium sulphocyanate is heated for two hours to 170°, not 
more than 15 per cent. of sulphurea is obtained, and the yield is not 
increased by maintaining this temperature for six hours, one reason 
being that at the same temperature sulphurea is partially reconverted 
into ammonium sulphocyanate. A state of equilibrium is thus set up, 
in which, just as in dissociation, two opposite reactions proceed simul- 
taneously. Another cause which prevents the accumulation of sulphurea 
in the melt is, that a portion of it is decomposed at 170°. A _ better 
yield is therefore obtained when the sulphocyanate is heated only to its 
melting point ; thus on heating it for three hours to 135°—145°, 22 per 
cent. was produced. Sulphurea forms double salts, not only with the 
salts of gold, platinum, mercury, and silver, but also with those of 
copper, zinc, thallium, and cadmium. Freshly precipitated silver chlo- 
ride dissolves readily in a warm solution of sulphurea to which one 
drop of hydrochloric acid has been added, and, on cooling, a double salt 
crystallises out in glistening white needles. This property may perhaps 
be made use of in photography, and a8 sulphurea also combines with 
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the chlorides of gold and platinum, the fixing and toning of the pic- 
tures might be performed in one operation. 

When the mother-liquors from the preparation of sulphurea are boiled 
down and again heated, more sulphurea is obtained ; but the product is 
much less pure, and contains ammeline, which can be removed by 
adding acetic acid to the concentrated liquid, to keep it in solution. 
The yield also rapidly decreases, and soon no more sulphurea is pro- 
duced, although the liquid still gives the reactions of ammonium sul- 
phocyanate. It now contains guanidine sulphocyanate, which salt is 
easily prepared by heating ammonium sulphocyanate for 20 hours to 
180°—190°; a sublimate of ammonium trisulphocarbouate is thus 
formed, and a crystalline mass left behind, which dissolves readily in a 
little more than its own weight of cold water. The formation of guanidine 
is easily explained.* Sulphur-urea is first formed and converted into 
cyanamide by the loss of the elements of hydrogen sulphide. Cyan- 
amide in the nascent state then combines with ammonium sulphocyanate, 
and forms guanidine sulphocyanate. That this is really the case, is 
proved by the fact that guanidine is also produced by heating cyanamide 
and ammonium sulphocyanate for ten hours to 100°. We have there- 
fore the following reactions :— 


CS(NH,), = H.S + CN(NH,). 
CN(NH,) + CN.SNH, = CNH(NH,),.CNSH. 
CN.SNH, + 2H.S = CS(SNH,)». 


Guanidine sulphocyanate crystallises in transparent, colourless 
plates. On evaporating its solution with ammonium nitrate, guanidine 
nitrate is formed, which, being but sparingly soluble in cold water, is 
easily separated from ammonium sulphocyanate. Other guanidine 
salts are best obtained by converting the sulphocyanate first into the 
carbonate. 100 grams of the salt are dissolved in a little hot water; a 
concentrated solution of 58 grams of pure potassium carbonate is 
added ; and the solution concentrated first over the naked flame, and 
then on a water-bath. On boiling the residue with 200 grams of 
alcohol, washing the residue carefully with alcohol, and crystallising it 
from water, pure guanidine carbonate is obtained, which, like many 
other salts, separates in larger and better defined crystals from an 
impure solution than from a pure one. 

Sulphurea is also the best material for the preparation of cyanamide. 
Precipitated and well-washed mercuric oxide, or the levigated red oxide, 
is suspended in water, and added carefully and gradually to a not 
concentrated cold solution of sulphurea. When all the sulphur is 
removed, a drop of acetic acid is added to the filtrate, and the latter 
evaporated on a water-bath. The residue is almost completely soluble 
in ether, and on evaporating this solution, pure cyanamide is left 
behind. Cyanamide is therefore not so easily decomposed on heating 
its aqueous solution, as its discoverers have stated. An excess of 
mercuric oxide must of course be carefully avoided; the end of the 
reaction can be easily recognised by dipping a small piece of filter 
paper in the liquid, and then moistening it with a drop of an ammo- 


* Compare the following paper. 
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niacal silver-solution, which produces a dark stain as long as an 
sulphurea is present. This reaction is so delicate, and takes place so 
rapidly, that it may be used as a volumetric determination of sulphur- 
urea ; a decinormal ammoniacal silver-solution is added to the solution 
of sulphurea, until all the sulphur is removed, which is shown as 
above. The final products of this reaction were not examined, but it 
was found that cyanamide is also first formed, and then its silver-com. 
pound, which, by the sulphur-urea, is converted into silver sulphide. 

The formation of guanidine sulphocyanate throws a new light on 
the remarkable ‘bodies which Liebig obtained by heating ammonium 
sulphocyanate. Thus melam is probably a polymeric cyanamide, and 
formed by the action of heat on guanidine sulphocyanate :— 


CNSH.CH;N; _ H.S = C.H,N,. 


When melam is heated till the evolution of gases ceases, a residue is 
left, which, when fused with potassium carbonate, yields almost pure 
potassium mellonide, while by dissolving the residue in hot potash, 
Henneberg’s cyameluric acid is obtained. These and other derivatives 
of melam will be described in a further communication. 

C. §. 


New Synthesis of Guanidine. By G. Detirscu 
(J. pr. Chem. [2], ix, 1—6). 


WHEN ammonium sulphocyanate is heated for two hours to 190°—200° 


the sulphurea which is first formed is converted into guanidine :— 


8CS(NH,), = CNH(NH,)..CNSH + NH, + CS;. 


The residue is purified by recrystallisation from water; a small trace 
of sulphurea sticks obstinately to it; its presence is easily shown by 
adding thallium oxide to the solution, which produces black flakes, 
while when the guanidine salt is pure, a white precipitate of thallium 
sulphocyanate is formed, which dissolves on heating and crystallises on 
cooling in colourless needles having a metallic lustre. Pure guanidine 
sulphocyanate forms large, colourless, flexible plates, having a peculiar 
fatty lustre; it melts at 118° and solidifies again to glistening crystals. 
Aqueous soda acts slowly on it, but a cold potash-solution decomposes 
it into potassium sulphocyanate, area, and ammonia: 


CNH(NH:):.CNSH + KOH = CO(NH:2), + CNSK + NH;. 


As this salt is so easily obtained, it is the best material for the pre- 
paration of other guanidine-salts. The nitrate is obtained by evapo- 
rating a concentrated solution of the sulphocyanate and potassium 
nitrate, and exhausting the residue with cold alcohol. 

It is sparingly soluble in alcohol and cold water, more freely in 
boiling water, and crystallises in soft scales, growing together to long 
plates, and consisting of microscopic tetrahedrons with obtuse summits. 
To obtain the sulphate, the sulphocyanate is decomposed with copper 
sulphate ; it is so soluble that it solidifies only when all the water has 
been evaporated. By adding baryta-water to its solution, saturating 
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the liquid with carbon dioxide and evaporating, the carbonate is 
obtained, which is also very soluble, and forms crystals resembling sal- 
ammoniac and belonging to the regular system. aa 


Thio-prussiamic Acid. 
By A. Ciaus (Deut. Chem. Ges. Ber., vii, 233—235). 


Tue three new substances obtained by the action of heat on sulph- 
urea (Jour. Chem. Soc., xxvi, 1131) have been re-investigated by the 
author in conjunction with Seippel, and as they appear to contain the 
cyanuric group partly saturated by amidogen and partly by SH, they 
are called thio-prussiamic acids. The following formule are now pro- 
posed, the first compound being that which gives no reaction with ferric 
salts : 

NH, SH 


Dithio-diprussiamic acid 


Monothio-diprussiamic acid... . 


Dithiotriprussiamic acid ..... 


Treatment with hydrochloric acid causes these substances to split up 
into melamic acid and one or more substances containing sulphur. The 
simultaneous formation of a disulphocyanuric acid might be expected, 
and although this was not observed, traces of cyanic acid were formed. 

At a temperature of 380°—400° the thio-prussiamic acids split up 
into carbon disulphide, ammonia, ammonium sulphide, and melam. It 
isprobable that the thio-prussiamic acids are formed by the combination 
of the first decomposition products of sulphurea, and among the 
probable primary decompositions of sulphurea may be mentioned the 
following :— 


| CN 
(2.) 2 CS = OS, + 2NH, + | 


NH, 
NH, 
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The Formation of Methyl-hydantoic Acid. By E. Baumayy 
(Deut. Chem. Ges. Ber., vii, 237). 


SARCOSINE and urea were dissolved in a dilute solution of sodium bicar. 
bonate, and the whole was digested for some time at a temperature 
of 40°, but the formation of methyl-hydantoic acid was not observed, 
the urea remaining unaltered ; and a similar experiment made with 
glycocine led to the same negative result. 

From these experiments it is concluded that the methyl-hydantoic 
acid which is produced when sarcocine is exhibited, does not arise from 
the action of this substance on urea. Similarly when sarcocine or 
glycocine was exposed to the action of ammonium carbamate, no 
methyl-hydantoic acid was produced. Hence it is probable that the 
production of urea or of methyl-hydantoic acid in the animal economy 
arises from the direct union of a cyanic acid residue with ammonia or 
sarcocine. 

A sample of methyl-hydantoin which melted at 145°—146° was found, 
after many recrystallisations, to melt at 151°—152°. 

T. B. 


Uric Acid. By A. Craus 
(Deut. Chem. Ges. Ber., vii, 226—233). 


EXPERIMENTS made in conjunction with Emde, prove that the production 
of allantoin by the oxidation of uric acid is not necessarily accompanied 
by secondary reactions: for when three molecules of uric acid are 
oxidised by one of potassium permanganate in cold alkaline solution, 
the reaction is as follows :— 


C;H,N,O; + H,O + O => CO, + C,H,N,Os. 


This process forms an advantageous method for the preparation of allan- 
toin: for when heating is avoided and the liquid is neutralised as soon 
as the colour of the permanganate has disappeared, 94 per cent. of the 
theoretical yield of allantoin is obtained. No oxalic acid is produced 
if, the operation is properly conducted, but it is formed if the allantoin 
be allowed to remain in contact with the alkaline liquor for several 
hours. 

These results render it in the highest degree improbable that the 
whole of the carbon contained in uric acid is converted into oxalic acid 
by oxidation, and they indicate a more intimate connection between 
uric acid and allantoin than that hitherto assumed. If we represent 
uric acid by the formula— 


and allantoin by the formula— 
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NH, 
| 
HN—CH.OHCO 


| J | 
C CO—-NH 


ll 
N 


it might be expected that the action of alkalis on allantoin would take 
place in accordance with the following equation :— 


NH, 
HN—CH.OHLO CH(OH), 


| | | + 5H,O = 4NH, + 2CO, + | 
C CO—-NH CO.0OH 


|! 
N 


Experiment confirmed this reaction, but the glyoxylic acid, instead 
of splitting up into oxalic acid and glycollic acid, decomposed with 
formation of oxalic acid and acetic acid : 


CH(OH), CO.OH CH, 
CO.OH CO.0OH CO.OH 


In accordance with the above formula for uric acid, alloxan should 


be— 
CO—NH HN\ CO 
endl | IN 
CO—CO OC Cc O 
= | |Z 
CO—NH HN. CO 
According to the first formula, alloxan is a bibasic imido-acid, and it 
should possess well-marked acid properties ; but as this is not the case, 
the second formula becomes more probable, and this formula explains 
the formation of alloxanic acid and of Miilder’s iso-uric acid. 
When alloxan is boiled with aqueous ammonia, the amount of myco- 
melic acid obtained is small, but another substance is formed, which is 


very soluble in water and is still under investigation. 
Perhaps mycomelic acid is constituted as follows :— 


HN\ CO 


| | 
NH—C ° NH 
| | 
HN. CO 


Assuming this, the author hopes to obtain it synthetically from 
guanidine. 
z, &. 
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Physical Properties of Terebene and Terebenthene. By 
J. Risan (Compt. rend., Ixxviii, 288—291). 


Tuese substances are alike in the following respects :—Boiling point 
= 156°25°; sp. gr. at 0° = 0°8767: sp. gr. at any given temperature 
below 80° = 0:8767 — 0-0008308 ¢; refractive index (red ray) = 
1:4655, (yellow) = 1°4685, (green) = 1°4728, (blue) = 1:4796. The 
only point in which they differ is the rotatory power, which does 
not exist at all in terebene; that of terebenthene is [a]y = — 40°32°, 
B. J. G. 


Derivatives of Diphenyl. By A. Osten (Deut. Chem. Ges. Ber., 
vii, 170—173). 


C.H; 
Mononitrodiphenyl, | . On adding 4 parts of fuming nitric acid 
C,H,NO, 
diluted with 44 of glacial acetic acid to 40 parts of acetic acid in which 
are suspended 5 parts of diphenyl, the latter dissolves, and after a short 
time crystals of the mononitrodiphenyl make their appearance. It 
crystallises in long colourless needles, which are insoluble in water, 
easily soluble in chloroform, ether, and hot alcohol. It melts at 113°, 


and volatilises at a high temperature. 


‘6445 
Monamidodiphenyl, | - The hydrochloride of this base is 
64+4 2 
produced by treating nitrodiphenyl with tin and hydrochloric acid; 
the tin is then removed by means of sulphuretted hydrogen, and after 
rendering the solution alkaline with sodium hydrate, the liberated base 
may be at once collected on a filter or distilled in a current of steam. 
It crystallises from dilute alcohol in thin glistening scales, which melt 
at 48°—49°, and are readily soluble in alcohol. The hydrochloride, 


C,H; 
| , erystallises in colourless scales which are soluble in 


C.H,.NH,.HCl 
C.H; 

water. The sulphate, a | -H,SQ,, likewise forms colourless 
C.;H,NH, 

scales which dissolve with difficulty in cold water, more readily 


C.H; COOH 
when hot. The owalate, a | ) | , crystallises in long white 
C.H,NH,/ COOH 


needles which are soluble in water and in alcohol. The nitrate, 


C,H; 


d , consists of iridescent scales soluble in water. The 
s>H,NH.HNO; 


C.H; 
PtCl, + 2H,0, forms yellow glistening 


platinochloride, 2} | - 
C,H,NH2.HC1/ 


scales, moderately soluble in hot alcohol. From a comparison of the 
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base itself with Hofmann’s xenylamine and the corresponding salts of 
the two compounds, it would appear that xenylamine is a monamido- 


diphenyl. 


C,H; 
Monhydroayldiphenyl, | , obtained by the action of potassium 
C,H,OH 


6 
nitrite on monamidodipheny] sulphate, crystallises in colourless glisten- 
ing plates, which are volatile in the vapour of water, and sublime 
readily. It is soluble in alcohol, and gives a fine green colour with 
concentrated sulphuric acid. 
’ C,H; 
Acetamidodiphenyl, | , forms long colourless needles, 
C,H,NHCOCH; 

which melt at 167°, and are easily soluble in alcohol. It is prepared 
by the action of glacial acetic acid on monamidodiphenyl. 

The author finds that a hydrocarbon melting at 194° is formed 
simultaneously with diphenyl in the preparation of the latter. He has 
also prepared a bromacetamidodiphenyl, an amidosulphodiphenyl, and 
a nitro-compound isomeric with mononitrodiphenyl. one 


Nitro-anthracene. 
By E. Scumipr (Deut. Chem. Ges. Ber., vii, 200—204). 


THE mononitro-anthracene described by Bolley and Tuchschmid, is a 
double compound of dinitro-anthraquinone and chrysene— 


CuH.O2(NOz)2.CisHie. 


This explains Tuchschmid’s observation that only certain kinds of 
anthracene yield this compound. The dinitro-anthraquinone contained 
in it is identical with Fritsche’s anactite, and crystallises from glacial 
acetic acid in yellow needles melting at 280°. By reduction in an 
alkaline solution it is converted into a diamido-compound, while by 
boiling it with hydrochloric acid and tin, it yields amido-compounds. 
All attempts to prepare a mononitro-anthracene failed ; the compound 
which Phipson has described is a mixture of anthraquinone and dinitro- 
anthraquinone, and the same bodies are produced by dissolving paran- 
thracene in fuming nitric acid. on 


Purification of Phenanthrene. 
By E. Scumipr (Deut. Chem. Ges. Ber., vii, 205—206). 


PHENANTHRENE is readily separated from anthracene by dissolving the 
crude material in alcohol of about 80—85 per cent. and boiling the 
filtered solution with a quantity of nitric acid which is equivalent to 
the hydrocarbon. On cooling, anthraquinone and dinitroanthraquinone 
Separate first as a resinous cake, and subsequently pure phenanthrene 
crystallises out, which, after one recrystallisation from dilute alcohol, 
melts at 98°—99°, 
C. 8. 
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Monobromo-camphor. By J. M. Maiscu (Chem. Centr., 
18738, 437). 


Campnor and bromine unite at the ordinary or at a slightly higher tem. 
perature to form a dibromide ; the presence of a trace of alcohol facili- 
tates the combination ; at 100° and upwards the compound is resolved 
into hydrobromic acid and monobromo-camphor. To prepare the 
latter, 13 ounces of camphor are placed in a retort holding a quart, and 
12 ounces of bromine added in four or five portions of 4, 3 to 4, and 
finally 2 ounces at a time. About 20 minutes after the first addition 
the action commences, and bromine and brominated compounds vola- 
tilise and condense in the neck of the retort. When all the bromine 
has been added (the second portion when the mixture is nearly 
cold, and so on), the contents are heated until the temperature 
130° is reached (which requires about three hours) ; hydrobromic acid 

is copiously evolved during the heating; the contents are then 
cooled to 50° or 55°, and 12 ounces of “ petroleum-benzine” added ; the 
whole is then poured into a beaker containing a little water and frag- 
ments of marble to neutralise hydrobromic acid, and stirred while 
cooling to promote crystallisation ; after standing for a day the crystals 
are washed with petroleum-benzine and re-crystallised from that men- 
struum or from alcohol. The mother-liquors are distilled till the tempe- 
rature reaches 260°, during which process much hydrobromic acid is 
given off ; the residue is then crystallised from benzine. 

From alcohol monobromo-camphor crystallises in thin white prisms 
and needles; from petroleum-benzine in transparent prisms ; in water 
it is quite insoluble, but readily soluble in alcohol, ether, and _petro- 
leum-benzine. When pure it is not altered by air and sunlight. It 
volatilises in needles with the vapour of water, and boils (with partial 
decomposition) at 274°; it melts at 67°. 

Swarts states that bromo-camphor unites with hydrochloric and 
hydrobromic acids to form liquid compounds, solidifying to white 
masses on standing ; probably the oily substance contained in the first 
mother-liquors above mentioned is the hydrobromic compound : a tem- 
perature of 260° is required to decompose it, although the decomposi- 
tion is not perfect. By the action of air and light this substance 
appears to decompose in accordance with the equation : 


C,H,;BrO.HBr = CyoH,O + Br. 
Boiled with nitric acid and silver nitrate, bromocamphor yields silver 


bromide. 
C. R. A. W. 


Ngai Camphor. 
By Sypney Piowman (Pharm. J. Trans. [3], iv, 712). 


A specimen of this substance was found to sublime in well-defined 
crystals, resembling those of Borneo camphor. Its density was 1°02; 
melting point 204°; vapour-density 78°98; formula as deduced from 
analysis, CyH,O. Its odour closely resembled that of laurel cam- 
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phor, but was less powerful. The author regards it as isomeric with 
Borneo camphor. 
J. R. 


The Nitrophenol corresponding with Dinitrobenzene. By 
R. Firria (Deut. Chem. Ges. Ber., vii, 179—183). 


NorwiTHstaND1NG that neither Griess nor Richter succeeded in obtaining 
the third modification of nitrophenol from paranitraniline, the author 
thought the matter of so great theoretical interest that he repeated the 
experiment. Pure paranitraniline from dinitrobenzene was converted 
into the nitrate of the diazo-compound, and this was decompesed by 
boiling with water. When cold it was filtered from the resin and the 
clear liquid extracted by agitation with ether. On evaporating the 
ethereal solution, a reddish-yellow oil was left which deposited almost 
colourless crystals on being left over sulphuric acid. These, after 
purification by crystallising them from boiling water or alcohol, melt 
at 95°—96°, and have the composition of nitrophenol, C,H,y.NO..HO. 
The new compound is moderately soluble in cold water, easily in 
boiling water and in alcohol. Mere traces of it volatilise with the 
vapour of water. It is remarkable for the strong tendency it has to 
remain fluid, as when it is gently heated with water, or when freshly 
precipitated from its salts by an acid. The potassium-compound forms 
long glistening needles which are red when moist, but orange-yellow 
when dry. This nitrophenol has nothing in common with that described 
by Post (ibid., vi, 399). 

The author appends a comparative table of the various isomeric 
substitution-products of benzene, aniline, and phenol, arranged under 
heads corresponding with : 1. Pyrocatechin; 2. Resorcin; and 3. Hydro- 
quinone ; stating in many instances the reasons for assigning to them 
their respective places. C. E. G. 


Guaiacol and Creasote. By J. Wittiams (Chem. Centr., 1873, 
167). 


THE guaiacol obtained by the author from gum guaiacum was an oily 
liquid, colourless at first, but becoming straw-coloured on standing ; it 
began to boil at 200°, eight-tenths came over at 210°, and the rest 
distilled up to 215°; it was soluble in acetic acid,but not in glycerin. 
English creasote (from Morson and Son) prepared from Stockholm 
tar, began to boil at 100°; the thermometer rose quickly to 213°, when 
0 per cent. distilled, then to 216°, when 34 per cent. passed: 34 per 
cent. passed also up to 222°, and 16 per cent. up to 281°, whilst the 
remainder had a much higher boiling point. German creasote from 
beech-wood began to boil at 200°, 40 per cent. passing below 203°, 32 
per cent. up to 210°, and 16 per cent. up to 220°; it was soluble in 
glycerin, whilst the English creasote was not. 
. Carbolic acid (phenol) boils constantly at 180°; it cannot be detected 
m commercial creasote by means of ferric chloride, as creasote itself 
gives a brown colour which masks the blue coloration; nor can bromine 


water be used as a reagent; it dissolves readily in glycerin. 
282 
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On treating the English and German creasote with ammonia, but 
little dissolved, more with the latter than the former; the insoluble 
portion was in each case insoluble in glycerin, and closely approached 
guaiacol in boiling point: both specimens, like guaiacol itself, gave 
picric acid by oxidation with nitric acid. Creasote gave a sulpho-acid 
much resembling sulpho-carbolic acid; the English variety was not 
wholly soluble in dilute caustic potash, a light oil remaining undis- 
solved ; the German specimen was completely soluble, and gave no oil 
on distillation of the solution. 

C. R. A. W. 


Action of Amides on Phenols. By Icit1o Guarescut (Gazzetta 
chimica italiana, iv, 22—26). Continued from p. 26 of this 
volume. 


Paracresol and Benzamide.—Paracresol (b. p. 197°—200°, prepared by 
melting potassium toluenesulphonate with potash), heated for eight or 
ten hours with an equivalent weight of benzamide, yields, as chief pro- 
duct, benzoyl-paracresol or paracresylic benzoate, 
C,H;0.0.C;H;, which crystallises from a mixture of alcohol and ether 
in splendid white tabular crystals melting at 70°: 


CH) OH + NHLCHLO = NH + CL { O04 o, 


The same compoundjwas obtained by Engelhardt and Latschinoff in 
1869, by the action of benzoyl chloride on paracresol. 

Methyl Salicylate and Benzamide might be expected to yield, in like 
manner, ammonia and methyl! benzoyl-salicylate, CHL | po ll but 
the actual reaction is more complex. When the two liquids are heated 
together in molecular proportions, ammonia and ammonium carbonate 
are evolved, and on treating the liquid, after 24—28 hours’ boiling, 
with hot water, which dissolves a small quantity of benzamide, then 
with dilute potash-ley, which separates small quantities of salicylic 
acid and unaltered methyl salicylate, and again washing with water, a 
brown liquid is left, from which hot alcohol dissolves benzonitril and 
phenyl benzoate, leaving undissolved a yellow crystalline body having 
the composition C,,H».N,O. 

This azotised body is very light, of a pale yellow colour, melts 
at 254°—256° (corr.), and solidifies on cooling to a crystalline mass. 
It is nearly insoluble in cold water, very slightly soluble in boiling 
water, yielding a solution which is neutral to test-paper and not coloured 
by ferric chloride ; it dissolves but very slightly in boiling ether and 
alcohol, more easily in chloroform, especially when heated, and crystal- 
lises therefrom in very small needles of monoclinic character. It is 
insoluble in aqueous potash, even at the boiling heat, but dissolves in 
hot alcoholic potash. It is insoluble in hydrochloric acid, but dissolves 
with red colour in cold sulphuric acid, and is precipitated unaltered by 
water; but on heating the solution, the red colour changes to yellow, 
and water then no longer produces a precipitate. Fused with potash 
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it gives off ammonia and yields benzoic and salicylic acids. The con- 
stitution of this yellow substance has not yet been made out. 

Ethyl salicylate reacts with benzamide in a similar manner to the 
methyl-compound, ammonia, ammonium carbonate, and ethylic alcohol 
being given off, and the liquid yielding benzonitril, phenyl benzoate, 
and the yellow crystalline substance above described. This shows that 
the formation of the yellow substance is independent of the particular 
alcohol-radical combined with the salicylic acid; it is not, however, 
formed by heating benzamide with salicylic acid itself. 

The formation of the other products may be explained as follows :— 
(1.) A reaction takes place similar to that which occurs with phenol 
and cresol, the products being ammonia and benzoyl-salicylate of ethyl 
or methyl : 


OH - 00,H,0 
OH, { CO.00,H, + NH:C:H.0 = NH, + CH, { ee 


(2.) The ethylic or methylic benzoyl-salicylate is converted by the 
subsequent action of the ammonia into ammonium benzoyl-salicylate, 
and ethylic or methylic alcohol : 

OC,;H;0 ™ OC,H;O . 
08. { OO'Oe.H, + NH, + H,O = 0,H,OH + CoH, { ie 
(3.) And the ammonium salt is resolved by the action of water and 
heat into acid ammonium carbonate and phenyl benzoate : 


OC;H;O 
C.Hy CO.ONH, + H,O = CO;H(NH,) op C,H;.0C,;H,0. 


The ammonia and ammonium carbonate evolved in these reactions 
do not contain either methylamine or ethylamine. 
H. W. 


On the Iodo-derivatives of the Orcins. By J. StenHOUSE 
(Proc. Roy. Soc., xxii, 53—55). 


Moniodorcin, C;H,10,, is prepared by dissolving 1 part of orcin and 2 parts 
of iodine in 6 parts of ether, and gradually adding 9 parts of finely pow- 
dered litharge. The colour of the solution rapidly disappears, and heat 
is developed. On distilling off the ether, and exhausting the residue with 
hot benzene, the iodorcin separates in the crystalline state on cooling. 
When pure, it forms colourless prisms which melt at 86°5° and decom- 
pose with evolution of violet vapours of iodine when heated. It is 
only slightly soluble in cold water, but readily in hot water, the sub- 
stance undergoing decomposition when the solution is boiled. It is 
very soluble in ether and alcohol, moderately so in benzene and in hot 
petroleum, slightly in carbonic disulphide. It is quite destitute of the 
peculiar astringent sweet taste so characteristic of pure orcin. Mer- 
curic oxide may be employed instead of lead oxide in its preparation, 
but, from the solubility of mercuric iodide in most liquids, it is not so 
advantageous. 
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Moniodoresorcin, C-HsIO., is prepared similarly to the corresponding 
orcin compound, by adding 110 parts of lead oxide to 10 of resorcin 
and 24 of iodine in 60 of ether. It crystallises in rhomboidal prisms, 
which melt at 67°, and are very difficult to obtain colourless. It is 
much more soluble in water than iodorcin, and very soluble in alcohol 
and ether. In its other properties it very closely resembles iodorcin. 

In preparing teriodorcin by the action of iodine protochloride on 
orcin, it was observed that a comparatively large amount of the dilute 
solution of iodine chloride could be added to the orcin solution before 
a permanent precipitate of teriodorcin was produced, and it seemed 
possible that an intermediate iodine derivative was first formed, far more 
soluble than the teriodorcin. The attempts, however, to isolate this 
compound proved unsuccessful. 


C. E. G. 


Action of Bromine in Presence of Water on Bromopyrogallol 
and Bromopyrocatechin. By J. Srennouse (Chem. News, 
xxix, 96). 


WHEN bromopyrogallol is added to about twice its weight of bromine 
and then 5 to 10 parts of water are poured on the mixture, there is a 
slight development of heat, and both the bromine and the bromopyro- 
gallol dissolve, forming a deep orange-coloured solution. If this be 
heated to 80° it begins to effervesce from the evolution of carbonic 
anhydride, and a substance is gradually deposited in bright yellow 
crystalline plates which have a composition represented by the empiri- 
cal formula, C,Br;H,O;, the reaction being : 


2C,H;Br,0; + 11Br + 3H,O = C,Br,H,0; + 3CO, + 10HBr. 


After purification by crystallisation from carbon bisulphide and light 
petroleum, it forms brilliant yellow plates which melt at 122° and are 
very soluble in ether, benzene, and carbon bisulphide. It is also 
soluble in alcohol, but undergoes decomposition at the same time. 

If instead of treating the bromopyrogallol with twice its weight of 
bromine, only one part be added, the whole dissolves as before on the 
addition of water, forming an orange-coloured solution. On allowing 
this to stand for a short time at the ordinary temperature, colourless 
scales begin to separate, and gradually increase until the mixture, if 
sufficiently concentrated, becomes semi-solid. The new substance is 
somewhat soluble in water, and decomposes when gently heated. It 
does not appear to be converted into the yellow compound when treated 
with excess of bromine. 

Bromopyrocatechin, when treated with bromine and water, undergoes 
a change analogous to that which takes place with bromopyrogallol. 
The new compound consists of dark crimson-coloured plates, which 
melt at 139° and are soluble in benzene and carbon tetrachloride. 


C. E. G. 
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Action of Bromine on Protocatechuic Acid, Gallic Acid, and 
Tannin. By J. Srennouse (Chem. News, xxix, 95). 


Wuen protocatechuic acid or bromoprotocatechuic acid, C;H;BrO,, is 
heated to 100° with excess of bromine, it is decomposed; hydrobromic 
acid and carbonic anhydride are evolved, and tetrabromopyrocatechin, 
C.,H:Br,O2, is formed. It melts at 187°, and possesses the properties 
ascribed to it by Hlasiwetz. As gallic acid has the same relation to 
pyrogallol that protocatechuic acid has to pyrocatechin, it seemed 
probable that when treated with bromine at 100° it would undergo a 
similar decomposition ; this was found to be the case,—hydrobromic 
acid and carbonic anhydride are evolved and tribromopyrogallol is 
left. The same results are obtained when tannin is heated to 100° 
in a sealed tube with excess of commercial bromine, the small amount 
of water naturally present in undried tannin and commercial bromine 
being sufficient to convert the tannin into gallic acid, which is decom- 
posed, with formation of bromopyrogallol and evolution of carbonic 
anhydride. If, however, both the tannin and the bromine be carefully 
dried, the reaction is different; hydrobromic acid and carbonic anhy- 
dride are evolved, and a dark-coloured amorphous substance is produced, 
but no bromopyrogallol. 

The author has also obtained crystalline substances by the action of 
a saturated solution of chlorine in carbon tetrachloride on protocate- 
chuic acid, and on pyrogallol, but has not as yet investigated their 


nature. 
C. E. G. 


Action of Nitrous Acid on Ethylaniline. By P. Grinzss 
(Deut. Chem. Ges. Ber., vii, 218—219). 


TE author has formerly shown that when a solution of ethylaniline in 
nitric acid is treated with nitrous acid, the products are water, alcohol, 
and diazobenzene nitrate. He has now found that the chief product of 
this reaction consists of mnitroso-ethylaniline, CsH;N Sag which is 
easily obtained by passing a not too rapid current of nitrous acid into 
a solution of ethylaniline in dilute hydrochloric acid, or by mixing 
a solution of ethylaniline hydrochloride and potassium nitrite. It isa 
heavy, yellowish oil, smelling like bitter almonds, and dissolving freely 
in alcohol and ether. It is perfectly neutral, and combines neither with 
bases nor with acids. On distilling it, the greater part is completely 
destroyed, and on dissolving it in strong hydrochloric acid or nitric 
acid, it is soon decomposed with evolution of gas. On adding water 
to the solution in nitric acid, after it has stood for some hours, a 
compound is precipitated, which crystallises from alcohol in yellow 
needles. When an alcoholic solution of nitroso-ethylaniline is treated 
with zine and sulphuric acid, it is re-converted into ethylaniline. 


Cc. 8. 
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Constitution of the Diphenylene-diamines. By C. Wurster 
and G. Amst ut (Deut. Chem. Ges. Ber., vii, 213—215). 


Grizss has shown that when the diamidobenzoic acid obtained from 
common dinitrobenzoic acid is heated, it is completely destroyed. But 
when its hydrochloride is distilled with an excess of baryta, the 
phenylenediamine melting at 63°, is produced. As the same com- 
pound has also been obtained from one of the other diamidobenzoic 
acids, it follows that it cannot belong to the para-series. The researches 
of Griess and Salkowski have shown that the phenylenediamine melt- 
ing at 99° is an ortho-compound: consequently that which melts at 
140° must belong to the para-series, and that which melts at 63°, as 
well as common dinitrobenzene, must be meta-compounds. 


C. S. 


The Amorphous Alkaloid in Cinchona Barks. 
By J. E. De Vris (Pharm. J. Trans. [3], iv, 589). 


Tus body is regarded by Hesse as either quinicine or cinchonicine. 
The author, however, finds that the oxalate of the amorphous alkaloid 
differs greatly in its behaviour with chloroform from the oxalates of 
quinicine and cinchonicine. Oxalate of quinicine dissolves sparingly at 
the ordinary temperature, but freely at 61°. The solution on cooling 
deposits the greater part of the oxalate in crystals. Oxalate of cin- 
chonicine dissolves freely at the ordinary temperature; on placing a 
few drops of water on the surface, the solution is transformed into a 
solid mass in a few minutes. Oxalate of the amorphous alkaloid dis- 
solves most freely at the ordinary temperature; on placing water on 
the surface, the solution remains limpid, but the water takes up part of 
the oxalate from the chloroform solution. 

The author finds, moreover, that the dried oxalates behave differently 
on exposure to the air, those of quinicine and cinchonicine remaining 
unaltered, whilst the other attracts moisture. This hygroscopic pro- 
perty of the oxalate is shared also by the sulphate, hydrochloride, 
acetate, oxalate, and sulphocyanate of the amorphous alkaloid. 


Quinamine. By J. E. De Vris (Pharm. J. Trans. [3], iv, 609). 


De Vris finds this alkaloid in the red cinchona bark from British 
Sikhim only, not in other Indian red barks. He prepares it as follows: 
—The mixed alkaloids obtained from the bark are transformed into 
neutral sulphates, and the solution is treated with Rochelle salt, which 
throws down the tartrates of quinine and cinchonidine. These are 
separated by filtration, and the filtered liquid is shaken with caustic 
soda and ether. The ethereal solution, which contains quinamine, 
amorphous alkaloid, and traces of cinchonine, is distilled; the residue 
is converted into neutral acetates; and the solution of these is mixed 
with potassium sulphocyanate, which leaves the quinamine in solution, 
as sulphocyanate, whilst the amorphous alkaloid is precipitated. 
Caustic suda added to the filtered liquid throws down the quinamine, 
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which is collected, washed, ana dried. It crystallises readily from a 
solution in boiling spirit. By this process 135 grams of the bark gave 
0'51 grams (= 0°38 p. c.) of pure quinamine. 


J. R. 


A New Alkaloid from Morphine. By G. Naver 
(Chem. Centr., 1873, 675). 


Tue author, by the action of ammoniacal solution of oxide of copper on 
morphine, has obtained an alkaloid, the chlorine-compound of which is 
dazzling white, sparingly soluble in cold, but easily soluble in hot water, 
and insoluble in alcohol and ether. The aqueous solution gives with 
ammonia a dense, white, amorphous precipitate, which does not alter 
in the air while moist, but dries up, like aluminium hydrate. Ferric 
chloride produces in the aqueous solution an amethyst-red colour, 
which rapidly darkens. Strong sulphuric acid dissolves the alkaloid 
on warming, forming a dark-green solution, which does not alter when 
heated sufficiently to volatilise the acid. Blue ammoniacal copper 
solution assumes a splendid green colour. Potash, like ammonia, 
produces in the aqueous solution a curdy precipitate, which, however, 
dissolves in excess in the cold. In this respect the alkaloid resembles 
morphine. The potash-solution, when heated to boiling, deposits the 
alkaloid in silvery scales. The alkaloid rapidly reduces silver nitrate, 
and gives with platinic chloride a pale-yellow platinum-salt. Dilute 
sulpburic acid throws down from the solution in hydrochloric acid a 
white, amorphous sulphate. The new alkaloid is distinguished from 
morphine by being precipitated in the amorphous state by ammonia, by 
its behaviour with ferric chloride, ammoniacal copper solution, potash, 
and strong sulphuric acid, and by the sparing solubility of its sulphate ; 
and from apomorphine by the fact that in the moist state it does not 
become coloured on exposure to the air, but remains perfectly un- 
altered. 
J. R. 


Reactions of Apomorphine (Tetrapodimorphine). 
By M. Quexut and H. Kouuer (Chem. Centr., 1873, 171). 


Potassium sulphocyanate gives with an apomorphine solution (nature 
and strength not stated) a white, bulky, curdy precipitate, soluble on 
heating. Potassiwm ferrocyanide renders the solution yellow-red, opa- 
lescent, and delicate-flaky. On boiling, a more complete separation is 
brought about, the substance sticking together, and becoming leek- 
green. Potassium ferricyanide gives a white curdy precipitate, insoluble 
on boiling, but sticking together, and becoming violet black. Tannin 
throws down a yellow green precipitate, insoluble on boiling. Gold 
chloride produces a fine purple red. Picronitric acid (picric acid ?) 
gives a lemon-yellow, bulky precipitate, even in very dilute solutions ; 
this is dissolved on boiling. Copper sulphate forms a blue-white tur- 
bidity, becoming sap-green on boiling. Potassium iodide gives a blood- 
red, and zinc chloride and zinc acetate a white precipitate, re-dissolved 
on boiling. Lead acetate on long standing, and arsenious acid, give 
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green turbidities, Barium acetate gives a light, white turbidity, 
becoming a greenish precipitate on standing. 


C. R. A. W. 


Note by Abstractor.—A perfectly colourless, aqueous solution of a 
pure “apomorphine”’ salt, made in the cold, becomes green on boiling, 
indicating apparently a resolution of this salt into free acid and base, 
and oxidation of the free base by the air. 


Preparation of the Hydrobromides of Quinine, Morphine, 
and Strychnine, and of Calcium Bromide. By G. Mac. 
DONALD (Chen. Centr., 1873, 169). 


Tue author prepares hydrobromic acid from sulphuretted hydrogen 
and bromine-water, heats to expel the excess of sulphuretted hydrogen, 
and saturates with well washed, freshly precipitated barium carbonate ; 
the sulphate of the organic base used is then dissolved in water, and 
an exactly equivalent quantity of barium bromide added. Quinine 
hydrobromide dissolves in 40 parts of cold water, and is anhydrous. 
To prepare calcium bromide, boil pure milk of lime (made from marble) 
with ammonium bromide, filter, evaporate to a syrup, and stir con- 
stantly till solid; the salt is very hygroscopic and deliquescent. Too 
much lime must not be added, otherwise a basic bromide is formed. 


C. R. A. W. 


Jervine. By Cuarires L. MircnHeny 
(Pharm. J. Trans. [3], iv, 796). 


Tuis alkaloid, first obtained by Simon from the root of Veratrum album, 
has been found by the author to exist also in V. viride, from which it may 
be prepared pure by the following process :—The finely powdered root 
is thoroughly exhausted with strong spirit, and the tincture is evapo- 
rated to a small bulk, acidulated with acetic acid, and mixed with 
water. The resin thereby precipitated is separated by filtration; the 
filtrate is concentrated, and rendered strongly alkaline with sodium 
carbonate; the resulting precipitate is dried, and boiled with strong 
spirit, till nothing more is dissolved; the alcoholic solution is evapo- 
rated to dryness ; and the residue digested in hot, very dilute sulphuric 
acid. The granular powder which separates on cooling is jervine 
sulphate, which, after washing, is decomposed by boiling it with strong 
solution of sodium carbonate. Jervine then separates as a granular 
powder, which is washed, dissolved in acetic acid, and again precipi- 
tated by ammonia. 

When a minute fragment of jervine is moistened on a glass slide, 
with a drop of strong sulphuric acid, it changes first to a straw-yellow, 
and then gradually to a green colour. This reaction is characteristic 


and delicate. 
J. R. 
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Action of Chloral upon Albumin. By H. Byrasson 
(Compt. rend., xxviii, 649). 


Tue author’s experiments have yielded results quite different from those 
recently published by M. Personne. Albumin coagulated in presence 
of chloral, retains a portion of the latter mechanically. If the supposed 
combination be washed with a large excess of alcohol, the chloral will 
be entirely removed. 

The longer duration of the action of chloral on the human system, 
compared with that of chloroform, is due to the slowness of chemical 
action ; and the difference in the physiological phenomena is explained 
by the intervention of formic acid, produced at the same time as the 
chloroform, and acting under special conditions. 


J. B. 


Physiological Chemistry. 


The Constitution of Bone-phosphate. By F. Wine. 
(J. pr. Chem. [2], ix, 113—132). 


THIs paper is devoted mainly to a criticism of Aeby’s researches on 
the constitution of bone-substance. 

Aeby found that fossil ivory, when gradually heated to 450°, 
suffered a loss of water and carbonic acid, which were not restored by 
treating the residue with ammonium carbonate solution; and that this 
residue when ignited suffered a further loss of carbonic acid, which 
was restored by treatment with ammonium carbonate. Hence he con- 
cluded that the carbonic acid must have existed partly as calcium 
carbonate mixed with bone-phosphate, and partly as a constituent of 
the bone-phosphate itself, which he assumed to undergo decomposition 
at 450° in such a manner that the carbonic acid and water then 
evolved could not be restored by treatment of the residue with ammo- 
nium carbonate. He was thus led to ascribe to bone-phosphate the 
highly complex formula— 


[CasP,0, + 2H,O + 2CaO + CO.] + 3aq. 


With the view of testing experimentally the correctness of Aeby’s 
conclusions, the author of the present paper ignited mixtures of 
6 parts of pure tricalcic phosphate and 1 part of calcium carbonate, 
alone and with the addition of casein, and treated the residue with 
ammonium carbonate solution. He thus found that the carbonic acid 
lost on ignition was only partially restored by the sabsequent treat- 
ment with ammonium carbonate, the proportion of carbonic acid not 
so restored being in four experiments 37°7, 32°9 (without casein), 
39°2 and 39:7 (with casein) per cent. of the whole. These results can 
be explained only by supposing that there is formed, under the condi- 
tions of the experiments, a basic compound not decomposed by 
a carbonate, and probably having the formula CasP,0, + 
xvayu. 


| 
| 
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The author believes that the fossil ivory in Aeby’s experiments under- 
went precisely the same kind of decomposition (save as regards the 
basic water) as his artificial mixtures, and that it may, therefore, be 
regarded as essentially a mixture of tricalcic phosphate and calcium 
carbonate. He thinks it almost beyond doubt that Aeby’s conclusions 
were altogether arbitrary and erroneous. 

It is pointed out in the paper that all determinations of the total 
organic matter in bone-substance, bone-earth, and certain phosphates 
and guanos, hitherto made by igniting the dried substances and treat- 
ing the residue with ammonium carbonate, are erroneous, inasmuch as 
the carbonic acid lost on ignition and not afterwards restored b 
ammonium carbonate is reckoned as organic matter, the result being 
thus too high. 

J. R. 


The Pyloric Glands. 
By V. Wirticn (Pfliiger’s Archiv. f. Physiologie, viii, 444—452), 


AN experimental criticism of the researches of Ebstein and Griitzner, 
who found that glycerin extracts little or no pepsin from the pylorus, 
but that pepsin is nevertheless present, as is proved by extraction with 
hydrochloric acid. Wittich finds the explanation of this circumstance 
in the observation that all tissues rich in cells contain a body similar to 
myosin, and, like the latter, soluble in solutions of common salt, but 
insoluble in pure water, and spontaneously coagulable. This substance 
is most abundant where protoplasm is met with in greatest quantity. 
It is owing to the absorption of pepsin by this body when coagulated, 
and its retention by a sponge-like action, that pepsin is not extracted 
from the pylorus by glycerin or by water until common salt or hydro- 
chloric acid has been added. 
T. 8. 


Experiments on the Importance of the Inorganic Consti- 
tuents of Food. By J. Forster (Zeitschrift fiir Biologie, ix, 
297—380). ; 

Tue author observes that the experiments of Chossat and A. Milne- 

Edwards seem to show that animals cannot grow without a supply of 

salts. He criticises the experiments of Magendie, Wundt, Klein and 

Verson, Kemmerich, and others on the effects of a deficiency of salts on 

adult animals. Some of these with washed fibrin show that albumi- 

nous substances can be digested even though no salts are given. In 
some of the experiments the result was not due to want of salts, but 
to want of albumin. The salts in the body may be divided into two 
classes—I1st, Those which are firmly combined with combustible sub- 
stances in the body, and are indispensable ingredients of the juices and 
blood ; 2nd, Those which are simply dissolved in the juices. These 
latter greatly exceed the first class in amount, and consist of those salts 
which are introduced into the body or are liberated by the decompo- 
sition or oxidation of combustible substances in the organism. ‘Those 
of the first class cannot leave the organism so long as they remain in 
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combination in organized structures, and even when they are simply 
dissolved in the juices the arrangements in the kidneys hinder their 
exit from the body. This is proved by the experiments of Bidder 
and Schmidt, which show that chlorine quickly disappears from the 
urine when chlorides are withheld, although it is still abundant in the 
body ; by those of Voit and Bischoff, which show that nitrogen and 
phosphoric acid rise and fall in the excretions when flesh is put on or 
lost from the body; and those of Kemmerich, which show that when 
potash and earthy salts are given, but soda withheld, the soda in the 
blood continues normal, the potash only being excreted. The author’s 
experiments, made by feeding pigeons and large dogs with albumin, 
starch, fat, and water without salts, showed that the animal organism, 
though kept in equilibrium as regards the supply of other nutriment, 
requires for its support a supply of certain salts, and if this supply is 
defective or entirely absent, the body loses salts and is thereby 
destroyed. When the mineral constituents are removed as much as 
possible from the food of an adult animal, the processes of tissue 
change, destruction, and decomposition in the body proceed until the 
death of the animal, in the same way as when the food contains inor- 
ganic constituents. Gradually, however, derangements occur in the 
functions of various organs, which finally hinder the conversion of 
nutriment into absorbable modifications, and thus prevent the repara- 
tion of the combustible materials of the body. On the other hand, 
by arresting some of the processes necessary for life, they occasion 
the destruction of the organism before the impossibility of absorbing 
nourishment could produce decline and death. 

The excretion of inorganic substances, though much diminished, con- 
tinues during the whole time that salts are withheld. It is least at the 
very time that the supply of combustible material is most abundant, 
as then the tissues of the body are protected from decomposition, and 
the salts they contain are retained. Although the salts of the body 
are to a great extent retained and used over and over again, yet a certain 
proportion of them is excreted, and when salts are withheld and other 
food given the consequences are, Ist, that the whole body, and espe- 
cially the parts in which destruction goes on actively, such as blood 
and muscle, become gradually poorer in salts and richer in albumin ; 
2nd, that although the total quantity in the body is lessened, the mix- 
ture of salts in organized structures and in the juices remains unal- 
tered. The diminution of salts in the muscles causes muscular ex- 
haustion, and in the nerves causes first excitability and then paralysis 
of the nerve centres. The quantity of salts necessary in the food 
is less than has hitherto been supposed, but further experiments are 


required to determine its exact amount. 
T. L. B. 


Action of Lactic Acid on Animals. By C. HeitzmMann 
(Chem. Centr., 1873, 601). 


Cars and dogs treated with lactic acid, whether administered in their 
food, or by subcutaneous injection, showed, after two weeks, swelling 
of the epiphyses of the long bones, catarrh, and other symptoms of 
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rachitis. The bones ona microscopical examination presented the same 
appearance as those of children who had suffered from rachitis. If the 
lactic acid feeding is continued for a longer time, after about four 
months, softening of the bones occurs and they have all the appearances 
of bones from cases of mollities ossiwm. 

In rodents, this action does not appear to take place ; for two rabbits 
and one squirrel, after respectively three, five, and eleven months lactic 
acid feeding, showed no signs of rachitis. Many observers have found 
lactic acid in the urine of persons afflicted with rachitis, and Schmidt 


obtained it from the long bones in a case of softening of the bones. 
EK. K. 


Action of the Animal Organism on Camphor Cymene. By 
E. Ze1a.er (N. Rep. Pharm., xxii, 372, and Chem. Centr., 1873, 
422—423). 


ScuvuKen and Naunyn have shown that when xylene is exhibited inter- 
nally, toluic acid is found in the urine, one of the methyl groups in the 
dimethylbenzene being oxidised to the group COOH. Pure methyi- 
propylbenzene from camphor cymene becomes, in like manner, oxidised 
to cuminic acid; the methyl group here also being oxidised to COOH. 
The cymene was administered to men and dogs in quantities of 2 to 3 
grams daily. It generally produced sleeplessness and slight headache, 
which the author believes to be due to the cuminic acid formed. 


C. E. G. 


The Biliary and Pancreatic Secretions of Omnivorous Animals. 
By Derresne (Chem. Cent., 1873, 169). 


By virtue of its alkalinity, bile exerts a considerable influence on the 
pancreatic digestion, which, without this reaction, is diminished to one- 
third. Bile emulsifies fats through the agency of a peculiar acid which 
it contains, which is active only in the free state, but which displaces 
all other acids under conditions such as those obtaining in the small 
intestines ; the fats thus emulsified are in no way altered. Pancreatic 
juice converts various albuminoids into albuminones not coagulable by 
heat and soluble in alcohol; it perfectly converts starch into glucose, 
and splits up fats into glycerin and fatty acids; these latter spon- 
taneously emulsify, and convert natural fats into emulsions. 


C. R. A. W. 


Source of Liver Glycogen. By S. Weriss 
(Chem. Centr., 1873, 169). 


Fexpin@ with glycerin increases the amount of glycogen; the author 
considers it improbable that the glycerin itself is converted into gly- 
cogen, and hence dissents from the view which supposes this body to 
be formed by the metamorphosis of carbohydrates, which view has been 
supposed to be supported by the increased amount of glycogen caused 
by feeding on sugar or starch. Another view is that the glycogen 1s 
. derived from the decomposition of organic compounds, probably albu- 
minoids. C. R. A. W. 
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Abnormal Constituents of Urine after Eating Asparagus. 
By A. Hiteer (Ann. Chem. Pharm., clxxi, 208—212). 


In order to ascertain whether asparagine passed undecomposed through 
the system, the author used, during three days, a diet in which aspa- 
gus was the only nitrogenous constituent. The urine yielded a distil- 
late possessing the characteristic smell which follows upon eating 
asparagus, but no volatile organic body could be isolated. Asparagine 
was entirely absent, but in its place comparatively large quantities of 
ammonium succinate. The amount of hippuric acid was considerably 
increased, and benzoic acid was also detected. 


M. J. S. 


Urine of Marmots. By Sacc (Chem. Centr., 1873, 168). 


Two marmots were fed on black beetroot, containing 12 per cent. of 
sugar; the weight of the animals together was 2,124 grams, and on the 
first day 535 grams of urine were passed; on the second, 775 grams, 
or 25 and 36 per cent. respectively of the living weight: hence in these 
rodents transpiration through skin and lungs is small. From 0°87 to 
1:14 per cent. of solid matter was contained in the urine, consisting 
of 19°44 parts of urea, 74°23 of sodium bicarbonate, 5°67 potassium 
chloride, and 0°66 of magnesium chloride in 100 parts. Sulphuric, 
phosphoric, hippuric, and lactic acids, were not found, nor lime. Hence 
sugar becomes converted into lactic acid, which is further oxidised, 
appearing in the urine as bicarbonate. 


C. R. A. W. 


Feeding Experiments with Meat-flour on Pigs. 
By V. HormeisteR (Landwirth. Versuchs-Stat., xvii, 33—62). 


Experiments on the feeding value of the residue from the manufacture 
of Liebig’s extract, were made on three pigs, which were about three 
months old at the commencement of the experiments. The meat-flour 
had this percentage composition :—Water, 12°0; albuminoids, 743; 
fat, 10°3; ash, 1:2; sand, 2°2. After two months’ preliminary feeding, 
during which it was found that the meat was nearly all digested when 
given in small quantity, a male pig was fed for 27 days on 1 lb. of 
potatoes and 1 lb. of meat-flour per diem, except during the last week, 
when the meat-flour was increased to 1°5 and 1°75 lbs., but of this 
quantity much was undigested. The ratio of nitrogenous matter to 
non-nitrogenous + fat in this mixed food was as 1: ‘61, and during 
the last week 1:°51. During the same time, two females received 
each ‘75 lb. meat-flour and 7°5 lbs. potatoes, the meat during the last 
week being increased to 1 and 1} lb., and the potatoes to 9 and 11 Ibs. 
The pigs received, in addition, 10°7 grams sodium phosphate and 4°4 
grams potassium chloride per lb. of meat, and 10 grams of calcium car- 
bonate per head per day. ‘he male increased in weight on an average 
1:28 lbs. per day, and the females, 1°39 and 1:24 lbs. This gives, after 
deducting the increase due to the potatoes calculated at 1 lb. for 
16°6 lbs. of potatoes, an increase in live weight for 1 lb. of meat-flour 
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eaten of 1:156 Ib. for the male, and an average of 1°041 Ib. for the 
females. In this, the experiments agree with those of J. Lehmann 
(Ann. der Landwirth., 1873, No. 15), and of Diinkelberg and Werner 
(Landwirth. Centralblatt, 1873, 253), which gave respectively 1:2 and 
1 lb. increase for 1 Ib. of meat-flour. The same animals were then fed for 
28 days on barley and potatoes, the male having 4 lbs. barley-meal and 
1 Ib. potatoes, and the females each 3°5 lbs. barley and 2°5 lbs. potatoes 
per day. The first increased 1°03 lbs., and the latter 1-06 Ibs. per day. 
The results, after deducting for the potatoes, gave respectively 3°77 
and 3°66 lbs. of barley eaten to 1 1b. increase in live weight. The 
increase was more rapid in the case of the meat-flour. Calculated from 
these results, an increase of 100 Ibs. would take place in 82 days with 
meat-flour, and in 103 days with barley feeding but part of this dif- 
ference must be attributed to the meat feeding having preceded the 
barley feeding. 
E. K. 


Phases of the Life of Protoplasm. By C. Hreirzmawn (Chem. 
Centr., 1873, 600). 


Development of the Periosteum, of Bones, and of Car. 
tilage. By C. Heirzmann (Chem. Centr., 1873, 601). 


Chemistry of Vegetable Physiology and Agriculture. 


On the supposed Disengagement of Ozone from Plants. 
By J. Bettucci (Compt. rend., lxxviii, 362). 


By means of a gasometer a current of air was made to pass through a 
bell-jar covering a pot of living plants, or recently cut branches or 
leaves. Before arriving at the jar, the air traversed a glass tube, about 
60 centimeters long, one half of which was covered with black paper. 
A similar tube was connected with the exit-aperture of the jar, and in 
each of them the usual test-paper for ozone was placed. Various kinds 
of plants and leaves were used, and two experiments were made in each 
case. In the first, the uncovered part preceded the covered part, and 
in the second vice versd. All the experiments were made in daylight, 
and lasted from one to three hours each. In every case the test-paper 
in the covered part of both tubes was quite unaffected, whereas in the 
uncovered part the test-paper was coloured, and the intensity of the 
coloration in the two tubes was about the same. It is, therefore, 
evident that the coloration was not produced by ozone, but, as M. Cloéz 
had previously stated, to the complex and simultaneous action of humid 
oxygen and solar light. 


J. B. 
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Effect of Coal-Gas on Plants. By J. Bornm 
(Chem. Centr., 1873, 755). 


Curtins of willow, the lower ends of which were placed in flasks contain- 
ing a little water, and filled with coal-gas, developed only short roots, and 
the buds on the upper parts died shortly after unfolding in the air. Of 
ten plants in pots (varieties of fuchsia and salvia), amongst the roots 
of which coal-gas was conducted through openings in the bottoms of 
the pots, seven died in four months. To show that the plants were 
killed, not by the direct action of the gas, but in consequence of the 
poisoning of the soil, several experiments were made with earth, 
through which coal-gas had passed for two or three hours daily, for 
21 years. ‘lhe rootlets of seeds sown in this soil remained very short, 
and soon rotted. A plant of dracsena was re-potted in the soil; in ten 
days the leaves dried up and the roots died. The author thinks these 
results sufficiently account for the fact that trees planted near gas-pipes 
in streets so often die; and recommends the enclosing of gas-pipes in 
wider tubes having openings to the air, and through which currents 
could be maintained by artificial means. Such a plan is still more to 
be recommended on hygienic grounds, since it has been shown by 
Pettenkofer, that infiltration of coal-gas through the soil takes place 
even into houses not supplied with gas. 


J. R. 


Effect of Heat on the Germination of Wheat. By Krasawn 
(Chem. Centr., 1873, 755). 


Ir has been thought hitherto that 65°C. is the highest temperature 
which wheat can bear without losing its power of germinating. Krasan 
finds, however, that wheat thoroughly dried by very gradual heating, 
with the help of calcium chloride, will bear the temperature of boiling 
water for several hours, and still retain its capacity of germination. 


J. R. 


Constitution of Plant-Fats. By J. Konic, J. Kizsow, and 
B. ARONHEIM (Landw. Versuchs-Stat., xvii, 1—16). 


Ix former communications (see Chem. Soc. J., 1873, pages 648 and 
1215), the authors have given some results of their examination of the 
fat of meadow hay. They have now separated, besides the new hydro- . 
carbon previously described, cholesterin, probably mixed with isocho- 
lesterin, as its melting point was lower than that of either separately, 
and a fluid alcohol, whose elementary composition agrees with the 
formula, C.,H,,O, thus differing from cholesterin by two atoms of hydro- 
gen only. This alcohol forms with benzoic acid an ether, fluid at the 
ordinary temperature, and readily soluble in absolute alcohol; and it 
18 easily oxidised by sulphuric acid and potassium bichromate to acetic 
acid, and an acid melting at 20°, containing carbon, 73°27, and hydro- 
gen 12-41 per cent. The acids obtained from meadow hay-fat were 
cerotic, palmitic, and oleic. There was also obtained a crystalline body, 
melting at 73°—74°, containing carbon 81°43, and hydrogen 13°71 per 
VOL. XXVIII. 2T 
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cent., which is probably a fatty alcohol, two places lower in the series 
than ceryl alcohol. 

The fat from oat-straw was saponified with alcoholic potash, preci- 
pitated with barium chloride, and washed well with alcohol. On decom. 
posing the barium salts with hydrochloric acid, the same acids were 
found as in hay-fat. The portion soluble in alcohol was divided into 
two parts of different solubilities, and each heated with benzoic acid to 
200°, and the products crystallised out; in this way were obtained the 
same fluid and solid alcohol as from hay-fat, also cholesterin, but not 
the hydrocarbon. 

The fats from the following seeds, oats, rye, tares, and linseed, were 
saponified with lead oxide, to remove glycerin, &c.; the watery extract 
was evaporated; the lead plaster extracted with ether, to remove oleate of 
lead ; and the residuary lead-salts decomposed with acid and extracted 
with ether, to obtain the solid acids. In this way were obtained the 
following from 100 parts of fat :— 


Oats. Rye. Tares. Linseed. 
CREE BONE. ccccccvcscccccoc ce CS 91°6 96°3 1028 
Solid acids ........ 36°7 81 21 
Soluble in water (glycerin, &c.).  2°8 1:3 16 52 


No glycerin could be detected in the first three fats, and the quantity 
of solid acids in linseed-oil was but small, certainly less than +4, as 
found by Sacc. The elementary composition and melting point of the 
solid acids in each case indicated a mixture of palmitic and stearic 
acids. The acids in the fat of oats, rye, and tares must be present 
almost.entirely in the free state, a small portion probably combined 
with cholesterin, and in linseed oil there must be much free acid, 
5°2 per cent. of glycerin corresponding only to 42-7 per cent. of linoleic 
acid, if present as trioleate. 

EK. K. 


Analysis of Arctostaphylos Glauca, Lindl. By J. H. Fuiyi 
(Chem. Centr., 1873, 752). This plant, indigenous in California, where 
it is known as manzanita, and growing chiefly on dry and rocky places, 
contains in its leaves 9°8 per cent. tannic acid, and a not inconsiderable 
quantity of arbutin. The leaves yield 6 per cent. of ash, containing 
potassium, calcium, magnesium, and iron. 


Examination of Aesculus Pavia, L., the Red Horse-Chest- 
nut. By BatcHEetor (Chem. Centr., 1873, 752). This plant con- 
tains a glucoside which, when given to cats, even in doses of half a 
grain, produces strong symptoms of poisoning, with foaming of the 
mouth and muscular convulsions. 


Analyses and Absorption-power of certain Soils. 
By R. Srreut (Landwirth. Versuchs-Stat., xvii, 62—65). 


Tuer author gives the analyses and absorption-coefficient (for ammonia) 
of five soils, which tend to show that the absorbent power depends on 


the amount of bases in the silicates decomposible by 5 per cent. hydro- 
chloric acid, but is especially influenced by the ferric oxide in the 


soil. 
E. K. 


On Beer Yeast. By P. ScuitivzenberGer 
(Compt. rend., Ixxviii, 493—496). 


Tue yeast used contained from 29 to 30 per cent. of solid matter. 
After boiling with water, and washing with warm water, the insoluble 
residue was from 20 to 21°5 per cent.; and when it was diluted with 
water and left.at 35°—40° for 12 or 15 hours, the amount of insoluble 
matter became reduced to 12°5 or 13 per cent. This conversion of 
insoluble matter into that which is soluble, is the result of a physio- 
logical action exercised by the yeast upon its own substance, and is not 
due to putrefaction. The extract obtained by the digestion of fresh 
yeast, previously washed with cold water, contained a notable quantity 
of phosphates; a gum-like principle having the character and compo- 
sition of gum-arabic; leucine; tyrosine; carnine, xanthine, guanine 
and sarcine. After the elimination of these substances, there remained 
an uncrystallisable syrup containing nitrogen. Urea, uric acid, crea- 
tine and creatinine were sought for unsuccessfully. 

The nitrogenised principles leucine, tyrosine, carnine, xanthine, 
guanine and sarcine are formed by the decomposition of the insoluble 
proteic matters of the yeast, by a chemical change analogous to that 
which takes place in animal tissues; but whether the sugar and gum 
are produced by the decomposition of albuminoid matters, or by the 
transformation of cellulose, has not yet been determined. 


J. B. 


New Researches on the Physiological Exhaustion of Beer- 
Yeast. By A. Bicuamp (Compt. rend., Ixxviii, 645—648). 


Yeast in a pasty state kept for 48 hours at 25°—30° becomes com- 
pletely liquefied, and if it be then thrown upon a filter, more than half 
its weight will filter through. A similar result takes place at the 
ordinary temperature, but more slowly. In the liquid product alcohol 
and acetic acid are present, but no appreciable trace of butyric acid ; 
leucine, tyrosine, gummy matter, &c., are also present, as when yeast 
is allowed to exhaust itself in presence of water. Yeast which has 
been used for one or two fermentations does not liquefy spontaneously, 
at least at the ordinary temperature, even when kept in contact with 
the air for six months. 

Fresh yeast contains neither tyrosine nor leucine, these being products 
formed by a special function of the cellule. 
J. B. 


The Influence of Oxygen on Fermentation. By J. Morirz 
(Deut. Chem. Ges. Ber., vii, 156-—158). 

Breretp has stated that “ yeast when not growing and when excluded 
from access of free oxygen, causes fermentation in a sugar-solution ;”’ 
27r2 
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also that “ in fermentable liquids with their surface exposed to the air 
an fermentation takes place where the free oxygen has been 
consumed, and growth where it is present, and is constantly sup- 
plied.” 

In order to test this view, two flasks were filled, each with 300 c.c. 
of clear, filtered grape juice, and an imponderable quantity of yeast 
added to each; precautions being taken to ensure absence of atmo- 
spheric germs. Through the liquid in the first flask air (washed with 
strong sulphuric acid) was drawn for five days. To the second flask 
was fitted a bent tube dipping 2—3 mm. below mercury. Fermenta- 
tion commenced in both in the course of 24 hours. In the first flask 
it rapidly increased, but in the second proceeded only slowly. After 
five days the first flask had lost 30 grams, and the liquid contained 
3°3 vols. per cent. of alcohol and 0°759 gram of yeast. The second 
flask had lost only 3°5 grams, and the liquid contained 1°8 vols. per cent. 
of alcohol and 0°696 gram of yeast. It appears therefore that the 
presence of free oxygen favours both fermentation and the growth of 


yeast. 
M. J. 8. 


Considerations on the Mode of Action of Unorganised Fer- 
ments. By G. Htirner (Chem. Centr., 1873, 440—448, and 
459—462). 


THE author reviews at considerable length the main facts known as 
regards the mode of action of various ferments (e.g., emulsin) and 
certain allied phenomena; and concludes that animal heat is not 
necessarily due to oxidation alone, part being probably derived from 
actions whereby compounds react on each other, giving rise to other 


bodies under the influence of various ferments. 
Cc. R. A W. 


Analytical Chemistry. 


Frankland and Armstrong’s Method of Water Analysis. 
By G. Biscuor (Chem. News, xxix, 78). 


Tus process may be divided into three stages: the measurement of 
the gases; the combustion; and the evaporation. The apparatus 
devised by Frankland allows of very accurate manipulation, as it is 
possible to measure less than a cubic centimeter of gas with an error 
less than 1 per cent. The only source of error is the varying position 
of the gas in the thermometer-tube connecting the laboratory vessel 
with the measuring tube. If a few marks were made on the tube, it 
might be of help in keeping the reagents introduced into the laboratory 
vessel from being brought too far into the thermometer-tube. Carbonic 
oxide is a pretty frequent result of the combustion of water-residue. 
Water should always be dropped into the end of the combustion-tube 
after.the combustion has been made, to make sure that the tube is not 
stopped up. 
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If the evaporation of water (Loch Katrine water is specified) is con- 
ducted quickly, a larger amount of nitrogen is obtained than if it 
evaporates slowly. The author attempts to explain this on the hypo- 
thesis of fermentation setting in. His reason for this supposition is 
that the sulphurous acid added acts as an antiseptic, and fermentation 
may proceed after it has evaporated. 


W. R. 


Tests for Hydrogen Dioxide. (Dingl. polyt. J., cex, 307). 


1. A veRY delicate test for this substance is afforded by a solution of 
titanic acid, which, according to the amount of hydrogen dioxide con- 
tained, yields an orange or yellow coloration. The titanic solution is 
obtained by boiling a quantity of titanic oxide in concentrated sul- 
phuric acid, and after solution, shaking with an excess of cold water. 
Hydrated titanic acid then separates out, which is dissolved with ease 
in dilute sulphuric acid with warming. The last-named solution is the 
reagent in question (Schénn). 

2. The test consisting of cadmium-iodide and starch paste, with 
addition of a crystal of ferrous sulphate, is acknowledged to be a 
most delicate one. The first-named reagent is ranked side by side 
with this, and in every respect equal to it (Schénn). 

3. Another delicate test for hydrogen dioxide is obtained by adding 
to the liquid under examination a few drops of cadmium iodide and 
starch-paste, and then one or two drops of ferrous sulphate solution, ora 
erystal of the salt. A dark-blue coloration is produced, as is well 
known, even with traces only of the hydrogen dioxide. As a verifica- 
tion or check to be used with this test, the following newly-discovered 
one is recommended. A solution of ammonio-silver nitrate, in which 
not a trace of free ammonia should be present, is prepared, a few 
drops are added to a solution containing hydrogen dioxide, and the 
whole is heated to boiling. A strong turbidity is thereby instantly 
produced in the solution, in consequence of a reduction of the silver 
salt, and a separation of fjnely divided grey metallic powder 


(Bottger). 
W. §. 


Detection of Iodide in Potassium Bromide. By O. Hesse 
(Chem. Centr., 1873, 696). 


THE use of fuming nitric acid and chloroform is not decisive, since, if 
the whole of the iodide be not decomposed (and an excess oi acid is 
obviously unadvisable), the iodine will remain dissolved in the unde- 
composed iodide, and will not colour the chloroform. Potassium 
iodide will even remove iodine completely from a chloroform solution. 
Bromide does the same, but imperfectly. Better methods are (1) that 
of Bouis, consisting in the addition of an excess of ferric chloride, 
which decomposes the iodide, but not the bromide; (2) the addition of 
potassium permanganaie, which converts iodide into iodate. Reduc- 
tion of the permanganate (which does not occur with pure bromide) is 
sufficient proof of impurity, but to detect iodine an equal volume of 
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the solution should be added to the portion coloured by permanganate 
and then avetic acid and chloroform. ype as 


Detection of Ammonia. By G. C. WirrstEIN 
(Arch. Pharm. [3], iii, 327399). 


NEssLER’s reagent is, in the author’s opinion, less sensitive than a solu- 
tion of mercuric chloride, as originally recommended by Einbrodt. In 
support of this view he gives the following experiment :—Into one of 
two beakers, each containing 100 c.c. of water, he introduced 1 drop of 
ammonium chloride solution, 1 drop of potash solution, and 1 drop of 
mercuric chloride solution, and into the other 1 drop of ammonium 
chloride solution and 5 drops of Nessler’s reagent. In the first beaker 
a distinct white opalescence was produced; in the second neither 
coloration nor turbidity was perceptible, even after the addition of more 
Nessler’s reagent. 
J. R. 


New Method of detecting Ammonia. By J. MopprRMANN 
(Chem. Centr., 1873, 677). 


WHEN copper sulphate is dissolved in the necessary quantity of dis- 
tilled water, a clear solution is formed, but on adding to the solution 
more distilled water there occurs, at a certain point of dilution, a 
greenish turbidity, and a green precipitate is gradually deposited. The 
author finds that this precipitate (basic copper sulphate) is due to 
ammonia, which is invariably present in ordinary’ distilled water. 
Copper sulphate may therefore be employed as a reagent (and it isa 
very delicate one) for the detection of ammonia in distilled water. The 
turbidity produced in neutral solution of ferric chloride by a large 
quantity of distilled water is due to the same cause. 
J. R. 


New Method of detecting Mercury in Extracts and in 
Urine. By Mayengon and Berceret (Chem. Centr., 1873, 
678). 


Tuts method consists in placing an iron nail, to whicha platinum wire 
is attached, in the urine, &c., acidulated with so much sulphuric acid 
as to cause a slow evolution of hydrogen. The mercury is deposited 
in the metallic form upon the platinum, which is taken out after the 
lapse of half-an-hour, washed, and exposed to a current of chlorine, to 
convert the mercury into corrosive sublimate. The wire is then gently 
drawn over blotting paper slightly moistened with a 1 p. c. solution 
of potassium iodide. If mercury is present, red streaks of mercuric 
iodide, soluble in potassium iodide, are formed. The method is very 
delicate and rapid. The authors could always detect mercury in the 
urine (but not in the saliva, notwithstanding that salivation had taken 
place) after the internal administration of corrosive sublimate, or in- 
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unction with mercurial ointment. They also found mercury in 
abundance in the milk of a woman 48 hours after inunction. 
J. R. 


Detection of Metallic Poisons. By VERRYKEN 
(Chem. Centr., 1873, 696). 


Tue novelty of this method consists in the destruction of the organic 
matter by oxygen gas in a combustion-tube. The tube is heated to 
redness, except at the spot where the substance is placed, and oxygen, 
washed with sulphuric acid and filtered through asbestos or cotton- 
wool is passed in so slowly that actual ignition does not occur. After 
complete oxidation, the tube is washed out with boiling nitric acid. 
The method has successfully detected z5355 of copper, s53a Of lead, 
mercury, arsenic, or antimony, when about 10 grams of the organic 
matter were used in each case. 

In using Marsh’s test, the author passes a slow current of pure 
hydrogen from a gasometer through the evolution flask. This device 
enables the size of the flame to be regulated. 

M. J. S. 


Quantitative Determination of Chlorine, Nitrogen Oxides 
and Ferrous Oxide in Commercial Iron Mordant. By 


H. Vout (Chem. Centr., 1873, 134). 


Tae chlorine is separated by means of sulphate of silver, and the fil- 
trate treated with caustic baryta till strongly alkaline, and digested at 
100° for several hours until the precipitate becomes compact; carbon 
dioxide is then passed through the filtrate and washings (evaporated, 
if necessary), and the liquid thus freed from excess of baryta is quali- 
tatively tested for nitrite, by means of starch paste and potassium 
iodide. If this be present, a known fraction of the liquid is evaporated 
to dryness, and the residue digested with absolute alcohol; barium 
nitrate is thus left undissolved, whilst barium nitrite dissolves. In 
this case the barium present in the insoluble portion is precipitated as 
sulphate and weighed, or it is determined volumetrically. The total 
barium is determined in another fraction of the solution of the mixed 
salts, and the quantities of nitrite and nitrate present are thus found. 
When nitrite is absent, the alcohol treatment is unnecessary. To esti- 
mate ferrous salts, the liquor is diluted with water and digested with 
freshly precipitated carbonate of calcium in a flask provided with a 
cork and delivery-tube dipping under mercury. When the fluid is 
clear, and no more gas is evolved, the whole is filtered out of contact of 
air, and the precipitate washed. From the filtrate the iron is precipi- 
tated by ammonia after peroxidation by hydrochloric acid and potassium 


chlorate. 
C. R. A. W, 
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Rapid Colorimetric Method of Estimating Manganese in Pig 
Iron, Steel, and Iron Ores. By A. Bremner (Dingl. polyt. J., 
ccx, 278—280). 


0-1 Gram of a substance similar to the sample, and containing a known 
quantity of manganese, is placed in a crucible holding about 30 c.c., 
and 2 c.c. of concentrated nitric acid are added; the contents are then 
evaporated to dryness, and ignited till all red fumes disappear. The 
residue, crushed to a fine powder with a platinum spatula, is heated 
with 2 c.c. of concentrated potash solution, all spirting being avoided, 
and when again dry is gently ignited. The fused mass, after cooling, 
is treated with 25 c.c. of water, and well stirred. After settling for 
ten minutes, 5 c.c. of the clear green liquid are very carefully taken up 
with a pipette, and placed in a graduated test-tube. This solution 
being taken as the standard, the same weight of the sample to be tested 
is taken and treated in precisely the same manner, and under the same 
conditions. Should the green be of deeper tint in this than in the 
standard, water is added to tlie former till the tints coincide, the in- 
creased volume indicating proportionately more manganese present in 
the sample, equality of volume and tint indicating equal amounts of 
manganese present in each. If in any case difficulty be found in com- 
paring the tints, on account of difference of shades of colour, a drop 
of sulphuric acid in each tube will produce the red permanganate, 
which yields a still more delicate comparison. In this case, however, 
manganese peroxide is quickly deposited, producing turbidity, and 
hence the last-named plan is resorted to only in cases of emergency. 
To show the accuracy of this method, the following examples are 
given. The manganese was estimated by direct weighing as sul- 
phide :— 
Spiegeleisen 
Colorimetric 


White iron. .......-.<-. 
Colorimetric 


Swedish Spiegeleisen,.., 20°350 


Colorimetric 


W. S. 


Qualitative and Quantitative Determination of Adulterations 
in Lead Chromate. By G. C. Wirtsrein (Dingl. polyt. J, 
ecx, 280—284). 


Tue chief adulterations occurring in lead chromate, under the various 
forms of chrome-yellow, orange, and red, consist of lead sulphate, 
barium sulphate, gypsum, and even calcium carbonate (chalk). 

Qualitative-—1 gram of the colour is heated with 7 grams of hydro- 
chloric acid of sp. gr. 1°12 :— 

a. Effervescence denotes the presence of calcium carbonate. 

b. Heat is now applied till the residue becomes quite white, and no 
longer disappears ; alcohol is added, and the heat continued, till the 
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chromic acid is quite converted into chromium chloride. Water is 
then added, and the solution filtered, the precipitate being washed till 
it is free from acid, and no longer affects barium chloride. On the 
filter remains any barium sulphate that may be present in the colour. 

c. Had the filtrate yielded a precipitate with barium chloride, this 
would indicate the presence of either lead sulphate or calcium sul- 

hate. 

F d. To the filtrate 1 gram of Glauber’s salt is added, the solution 
stirred till all the whole is dissolved, and then left at rest. A white 
precipitate indicates lead sulphate. 

e. The lead sulphate is filtered, the filtrate treated with excess of 
ammonia, which throws down all the chromium as hydrated oxide, and 
oxalic acid is added to the filtrate. A precipitate indicates lime. 

Quantitative; Barium Sulphate-—The barium sulphate, if obtained 
by operating as in a and b, is weighed. From the filtrate obtained as 
in b, the lead may be precipitated by sodium sulphate, and in the 
filtrate from this again, the chromium oxide by ammonia, the amount 
of lead chromate being thus directly estimated. 

Lead Sulphate-—1 gram of colour is heated with 2 grams of crystal- 
lised sodium carbonate and 50 grams of water for half an hour. The 
sodium carbonate takes up all the sulphuric and chromic acids, and the 
lead oxide, separating out and being thrown on a filter, is washed, 
dried, heated nearly to ignition, and weighed. From the filtrate, 
strongly acidified with hydrochloric acid, the sulphuric acid is pre- 
cipitated by barium chloride. Should the barium sulphate be tinged 
yellow by adhering barium chromate, one washing with strong hot 
hydrochloric acid will remove this. 

As a check, the chromic acid may be estimated as barium chromate, 
by adding barium chloride to the filtrate, and neutralising with 
ammonia. . 

Caletum Sulphate-—} grm. of colour is boiled with 100 grams of 
water for half an hour. ‘The whole thrown on a filter, and the residue 
washed till washings show no turbidity, with barium chloride: the 
residue is dried gently, ignited and weighed. 

Calcium Carbonate—1 gram of the colour is treated with 5 grams 
of hydrochloric acid of sp. gr. 1:12 in a carbonic acid apparatus. 

Barium, Lead, and Calcium Sulphates, and Calcium Carbonate.— 
Should all these bodies be present together in the sample of colour, an 
appropriate combination of the preceding plans of operation is adopted, 
with certain modifications. 

W. S. 


Separation of Propionic Acid from Formic and Acetic Acids. 
By Linnemann (Chem. Centr., 1873, 391). 


Tur mixture is evaporated to dryness with lead oxide; cold water 
dissolves out from the residue little but basic propionate of lead; on 
filtering and heating the filtrate, this salt is thrown down again, and 
may be separated by filtering while hot from the small amounts of 
acetate and formate present. Acrylate of lead is also insoluble in cold 
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water. The so-called propionic acid of fermentation (butyracetic 
acid) is found by this test to contain no propionic acid at all. 
C. R. A. W. 


On the Methods in Use for Determining the Value of 
Vegetable and Animal Oils. By J. J. Couman (Chem. News, 
xxix, 138, 140 and 149). 


THE author condemns Calvert’s processes (in which the colours pro- 
duced when oils are mixed with caustic soda and acids of various 
strengths, are used as tests for purity) on the ground of the liability to 
error from partial colour-blindness, and because Calvert’s experiments 
were often not made with pure oils. The methods of Heidenrich, 
Penot, and Marchand are open to the same objections. Maumené and 
Fehling’s method, which consists in mixing three parts of the oil to be 
tested with one part of sulphuric acid, and measuring the resulting 
temperature, is a more trustworthy method. The viscosity of the oils 
is also a good test. The oils are heated in a steam-bath up to a given 
temperature, and the time they take to run out of a given openihg 
is measured. The following determinations have been recently made by 
the author. 


At 120° F. French colza rape oil ran out in 11 mins. 0 secs. 
German refined rape in 30 
Neat’s foot oil 30 
15 
0 
30 
40 
0 
0 
30 
35 
0» 


The time which cotton waste soaked in the oil takes to ignite spon- 
taneously, may also be used as a test. 

The drying properties of oils also constitute a distinguishing feature. 
Animal oils dry with considerable difficulty ; olive oil more easily; 
then come rape, ground-nut, Lisbon-seed, sunflower, cotton-seed, and 
linseed oils. Three tests are used, viz., nitrate of mercury, which in- 
dicates the drying properties by the consistence of the mass ; comparing 
the sample heated to 200° F. with pure oil, by placing a spot on blotting- 
paper, and heating to 150°—200° F. 

The specific gravity of an oil likewise affords a good test for its 
purity. A constant temperature must however be maintained. 

Mineral oil may be detected by its property of imparting a fluorescence 
to animal or vegetable oils, and by its aromatic odour on burning. The 
presence of resin may be ascertained by its giving a deeper colour with 
nitric acid than that given by the pure oil. 

W. R. 


E. I. ground nut 
Tallow oil 
Southern whale.......... 


Lard cil 


8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
5 
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Detection of Phenol. By E. Pottaccr 
(Gazz. chim. ital., iv, 8—16). 


Aut the known tests for phenol are reviewed, and reasons are given 
why they should be rejected. A new reaction of great delicacy is then 
described. It consists in the formation of a brown colour, or a pre- 
cipitate, by oxidising with sulphuric acid and acid potassium chro- 
mate. 

G. Tasca-Langa (ibid., p. 67) says that thymol and other substances 
give the same reaction. 


B. J. G. 


Contributions to Toxicological Chemistry. By F. Szeimi 


(Gazz. chim. ital., iv, 1—8). 


INFORMATION upon the under-mentioned subjects which has already been 
published, is recapitulated, and the following additional facts are 
ven :— 

(1) Detection of solanine. Solanine breaks up, as is well known, 
into solanidine and a glucoside, when boiled with anacid. The author 
finds that this decomposition takes place also at lower temperatures by 
lapse of time, especially in presence of alcohol. It therefore occurs in 
the ordinary course of searching for this substance, and even under 
the influence of the gastric juice. Solanine gives an orange-red colour 
with a solution of iodine in potassium iodide. The following modes of 
detection are more delicate than those commonly used. (a.) A solution 
of iodine in hydriodic acid gives with solanine hydrochloride a ruby- 
coloured precipitate, insoluble in excess of the reagent and in benzene, 
in carbon sulphide, and in ether, but sojuble in alcohol. (b.) In 
Missaghi’s reaction with platinum chloride, the latter should not be in 
excess, and the evaporation should be made at 65°—70°. (c.) When 
hydrobromic acid is added to solanine hydrochloride and the liquid 
evaporated at 40°—50°, long bluish-yellow [green ?] crystals are ob- 
tained, which become violet when heated to 65°—70° with dilute sul- 
phuric acid. (d.) By evaporating to dryness at 60° the solution of 
solanine with arsenic or phosphoric acid together with sulphurous 
acid, a violet colour is produced, which disappears on cooling, and may 
bereproduced by again heating. (e.) By evaporating the solanine solu- 
tion with acetic acid, then adding nitric acid, and again evaporating, a 
residue is obtained which becomes lemon-yellow in colour on adding an 
alkali. It is soluble in alcohol. (j/.) When phospho-molybdic acid is 
added to the residue left on evaporating solanine acetate, and the whole 
isheated to 70°, a violet colour is produced, which afterwards passes into 
green and then into blue* from the reduction of the molybdic acid. 

(2.) Detection of Solanidine.—This substance, so readily formed from 
solanine, gives with iodated hydriodic acid, a bright yellow precipitate ; 
with bromated hydrobromic acid a lemon-yellow; with gold chloride, 
platinum tetrachloride, tannic acid and potassium chromate white pre- 
cipitates ; and with picric acid a yellow precipitate. When the solu- 
tion of solanidine is exactly neutralised with hydrobromic acid, and 


* Sonnenschein and Gmelin obtained a yellow colour.—B, J. G, 
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the liquid is evaporated, long needles are formed which assume a 
rhombic form after some days. Dragendorff’s reaction with sul. 
phuric acid and solanidine does not take place with pure materials, 
If solanidine hydrochloride be evaporated to dryness with bromated 
hydrobromic acid, an orange-yellow precipitate is produced ; on adding 
to the mixture iodated hydriodic acid, evaporating at the ordinary 
temperature and drying at 40°, needles are obtained mixed with a 
yellow mass (iodine ?). Solanidine behaves like solanine with nitric 
acid, and with phosphomobydic acid. 

(3.) Detection of Aikaloids—The methods of Stas, of Otto, or of 
Uslar, are not so easily performed as the following. The organic sub. 
stance is digested for some hours with alcohol and a little sulphuric 
acid, it is then filtered, and the residue treated again in the same way. 
The filtrates are somewhat evaporated, filtered again, evaporated to a 
syrup, and freshly prepared barium hydrate added. After addition of 
anhydrous baryta and powdered glass, the whole may be reduced in 
the mortar to a coarse powder. This is then shaken up with perfectly 
pure ether, and the filtrate digested with freshly prepared lead hydrate. 
By then extracting with ether the alkaloid is obtained quite pure. 
Iodated hydriodic acid yields, with the alkaloids, characteristic com- 
pounds, which are amorphous at first, but become micro-crystalline 
after some time, especially if they are gently heated. Exposed to air, 
they rapidly decompose. Nicotine, in the state of acetate, chloride, or 
sulphate gives, under the above conditions, either rhombic plates or 

risms of a brownish colour. Neither the acid used for solution, nor 
the hydriodic acid should be in great excess. Brucine, when treated 
in the same way, yields rose-coloured rhombic plates. If the solution 
of brucine is very impure, the precipitate should be heated to 50°—60° 
in dilute lactic acid. The crystals deposited from this solution are 
yellow. Very small quantities of brucine may be detected by evapora- 
tion with bromated hydrobromic acid. A yellow precipitate falls, 
which, on being heated at 40° and dried at the ordinary : temperature, 
is violet in colour. This tint is intensified by addition of a little nitric 
acid, after which it changes to a rose-red and finally to a purple. 
Iodated hydriodic acid gives dark maroon-coloured crystals with 
strychnine. 

4.) Detection of Prussic Acid.—The usual plan of forming Prussian 
blue by adding ferroso-ferric sulphate or ferric chloride, and hydro- 
chloric acid, is not successful if too much iron solution is used. It is 
better to add to the alkaline solution ferrous sulphate, allow time for 
the green ‘oxide to form, and then to add hydrochloric acid. e 

B. J. G. 


Detection of Blood in Dilute Solutions. By J. W. Bera 
(Chem. Centr., 1873, 391). 


Boru the method of Gunning and Geuns (addition of zinc acetate), and 
that of Struve (use of tannin), give good results in aqueous solutions, 
but when other organic matters are also present, as in urine, the latier 
is somewhat preferable ; in cither case there is formed, on long standing, 
a precipitate which may be subjected to Teichmann’s heemin test. Thus, 
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1 drop of blood added to 450 c.c. of urine could be detected by Struve’s 
process, as also blood in linen-stains, &c.; by Gunning and Geuns’ 
method, 2 drops of blood in 300 of urine could be found. 

Teichmann’s test may be thus applied with advantage; a small 
portion of the precipitate yet moist is placed on an object-glass, 
dried spontaneously (heating often prevents the desired effect being 
visible), rubbed up with a glass rod, and treated with sodium chloride 
and acetic acid; the whole is then left to evaporate spontaneously, and 
when it is nearly or wholly dry, heemin crystals may be sought for under 


the microscope. 
C. R. A. W. 


Colorimetric Estimation of Pepsin. By Paut Griirzver 
(Pfiuger’s Archiv. f. Physiologie, viii, 452—459). 


Tue author tinges or dyes coagulated fibrin with a solution of carmine, 
then digests the fibrin in the solution of pepsin and hydrochloric acid. 
He then notes within what period of time the solution acquires a depth 
of colour which is equal to that of a standard solution of the pigment. 


Technical Chemistry. 


Prevention of Boiler Incrustation, By HE. pp Harn 
(Chem. Centr., 1873, 450). 


Tue sulphate and acid carbonate of calcium are decomposed by addition 
of barium chloride and milk of lime in the proper proportion. When the 
water is at a temperature of 35°—45°, the whole becomes clear in about 
ten minutes, a precipitate of heavy barium sulphate and flocculent calcium 
carbonate separating ; if the water be cold, the greater part separates in 
ten minutes, but a little turbidity is noticeable for some hours from 
suspended matter. The formation of boiler crust is thus entirely 
obviated. 
C. R. A. W. 


Artificial Chalk. By Naku (Chem. Centr., 1873, 655). 


A mixture of sulphate of lime, obtained as a by-product in making 
carbonic acid, with the carbonate of lime from causticising alkaline 
carbonates. 

M. J. S. 


Composition of Spent Oxides from Gas-purifying. 
By Greorce E. Dayts (Chem. News, xxix, 30). 


Line and ammonia contained in the spent oxides act disadvantageously 
in the manufacture of sulphuric acid, as the former retains sulphur on 
burning, and the latter necessitates the use of more nitre than is required 
when it is absent. 
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Three samples contained respectively— 


I. II. III. 
EE hatch chee ndetianes 64°37 62°35 67°95 
Ferric hydrate ....:...-++e0 14°42 17°11 15°33 
Calcium combined with sulphur 2°399 — _ 
Calcium carbonate..........+. — 5°13 3°00 


The burned oxide when dried contained 13°315 per cent. of calcium 


sulphate. 
W. R. 


Production of Iron and Steel. By ALois Tuoma 
(Chem. Centr., 1873, 651). 


Tue author uses gas, prepared apparently in the same way as in 
Siemens’ generator, and burns it with heated air. No details are 


given. 
M. J. S. 


Phosphorus-Bronze. (Chem. Centr., 1873, 654). 


A variety of numerical details are given, showing the remarkable 
tenacity and elasticity of this material. Some of the brands will bear 
a considerably greater breaking strain than steel itself. It appears, 
also, to be suitable for sheathing ships, since, when immersed in sea 
water, it loses scarcely more than one-third as much as is lost by the 


best sheet copper. 
M. J. S. 


Bone Charcoal and By-products in its Formation. 
By F. Sesor (Chem. Centr., 1873, 439). 


Compact bones, such as marrow-bones, give more charcoal, and of 
better quality, and yield less ammonia, oil, and gas; whilst the reverse 
holds with light bones. 9,000 lbs. of horse-bones yielded 4,980 lbs. of 
charcoal and 1,380 quarts of ammoniacal liquor, sp. gr. 1011; 6,950 
centners of ox-skulis (quite dry), yielded 4,000 of bone charcoal and 
145 of crude oil; the ammoniacal liquid required 583 Ibs. of hydro- 
chloric acid and gave 275 lbs. of white crystalline sal-ammoniac 
(Stieren). 250 kilogs. of horn gave 75 of charcoal and 125 of ammo- 
nia liquor of density 12° to 15° B., and 40 of oil (Dumas). Hence the 
gaseous products constitute 10 to 20 per cent. of the whole. 

The author discusses the relative advantages of various forms of 
retort, and the advantages to be gained by adding on a bone charring- 
house to a sugar factory. 

C. R. A. W. 


Preparation of Ether. By O. Siissencurn 
(Chem. Centr., 1873, 393). 
Tue raost efficacious process is to heat to 140° a mixture of 9 parts 
sulpkuric acid at 66° B., and 5 of 90 per cent. alcohol, alcohol being 
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allowed to run in so that the level remains constant. By direct 
firing the vessel is apt to be destroyed, and accidents are rendered 
likely through the inflammability and volatility of the ether; super- 
heated steam is far more safe as a means of heating, though a little 
more costly. Iron vessels lined with lead appear to be preferable to 
copper or lead-lined copper vessels. When the operation is properly 
conducted, 66 per cent. of ether (sp. gr. 0°73) is obtained. For 100 lbs. 
of ether 3 lb. sulphuric acid is required. 

The crude ether is washed with water and rectified. This washing 
and rectification may, however, be dispensed with by passing the vapours 
first through a jacketed receiver, the jacket of which contains water at 
about 35° (alcohol and water condense in this, but not ether), and 
next through purifiers containing lumps of quicklime and trays of 
charcoal or coke soaked in caustic soda and well dried, whereby sul- 
phur dioxide is removed. The purification simultaneously with the 
preparation is, however, open to several practical objections. 

The conditions of success and of a good yield consist in keeping the 
temperature constant, and the flow of alcohol regular. 

C. R. A. W. 


Impurities and Adulterations of Aniline Green. 
By F. Sprinamtiut (Chem. Centr., 1873, 140). 


Aldehyde green usually occurs as a paste, often smelling of aldehyde, 
sometimes as a liquid or a solid mass; the demand for this dyestuff is 
now very small. It usually contains a few per cents. of inorganic 
constituents left on incineration, and more or less matter insoluble in 
water, valueless as a dye, and often injurious; this usually constitutes 
a dirty-green or almost black powder, very difficult to separate by 
filtration. 

Iodine green differs much in price and purity; nevertheless the 
price is not always an index of purity, as it is often found that samples 
alike in price are in practical value in the ratio of 1 to 2. Crystalline 
iodine green is usually purer than the amorphous variety, but not 
always; different specimens vary much in shade, yellow tinges being 
given by the addition of picric acid or other yellow dye, blue ones by 
means of aniline blue (soluble blue) ; the presence of this latter is best 
seen by artificial yellow light, especially when only small quantities are 
present; larger amounts may be detected by the addition of picric acid 
and glycerin, whereby the picrate of the green dyestuff is precipitated 
and a deep blue solution is formed. Some samples of commercial 
green consist of the picrate of the green base mixed with more or less 
blue to counteract the yellow cast; in this case it is only necessary to 
add water, which dissolves the blue and not the picrate. Picric acid 
may be detected by boiling for some time with potash, and treating the 
potassium picrate formed with potassium cyanide, so as to produce 
isopurpuric acid (Carey Lea’s reaction). 

Iodine green contains a variable amount of iodine often mixed with 
bromine and chlorine, the latter coming from sodium chloride used as a 
precipitant, the former from the use of methyl bromide in place of iodide 
in the preparation of the dyestuff (dimethyl-iodide or -bromide of tri- 
methyl-rosaniline, C.H,.(CH;)sN3.2CH;I.H.0). 
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Sodium acetate, and insoluble almost black substances are often 
present, also some aniline violet; these are impurities accidentally 
introduced by the mode of manufacture; intentional adulteration is 
comparatively rare, sugar being the usual adulterant; quantities of 
this substance as high as 18 per cent. of the air-dry mass have been 
detected. Lead, apparently as picrate, has also been found, also 
common salt, magnesia, and oxide of chromium; Schweinfurth green, 
though not an improbable adulterant, has not been detected by the 
author, although arsenic has been found in certain samples. 

[The author does not refer to “methyl green” (prepared from 
“methyl violet” or methylated fuchsine produced by the oxidation of 
methylated aniline), or to the green prepared from iodine green by 
replacing the iodine by chlorine, ¢.¢., the dimethylchloride of trimethyl 
rosaniline, C2zHig¢(CH;);N;,2CH;Cl. A compound of this substance 
and zinc chloride is often met with in the market. | 

GC. B. A. W. 


Impurities and Adulteration of Aniline Violet. 


By F. Sprinemiiut (Chem. Centr., 1873, 207—208 and 220—222), — 


AN examination of four specimens of mauve showed that three of them 
had been prepared according to Perkin’s process, but the fourth had 
not. They all yielded different amounts of mauvein, C.,H.,N,, on 
treatment with soda, and one of them was adulterated with sodium 
sulphate to the amount of about 5 per cent. The most abundant com- 
mercial violet is the “aniline violet’ consisting of mixtures of mono- 
and di-phenylrosaniline in various proportions, according as it has a 
reddish ora blueshade. It frequently contains unaltered magenta and 
aniline hydrochloride. Arsenic also is often present, although in small 
quantity, 20 out of 28 specimens examined showing the presence of 
this element; the largest amount found was 0°9 percent. On treating 
an insoluble violet with water, the magenta, aniline, and aniline hydro- 
chloride are dissolved out and can be detected ; aniline is not usually 
present in large quantity, although magenta is occasionally. The best 
way of separating the latter is to dissolve the colouring matter in 
glycerin and dilute largely with water; the pure violet is then pre- 
cipitated whilst the magenta remains in solution. The soluble violet 
of commerce generally contains sodium sulphate; in one instance the 
author found 20 per cent. Another sample examined was found to be 
adulierated with finely-powdered charcoal to the extent of 8 per cent. 
Hofmann’s iodine violet occasionally contains iodine or bromine; and 
in one case 1°5 per cent. of ferric oxide was left on incineration. It is 
sometimes adulterated with gum, the author having found in one sample 
as much as 12 per cent. of that material. 
C. E. G. 


I 
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XXVITII.—Note on a New Mineral from New Caledonia. 


By ARCHIBALD LIvERSIDGE, Professor of Mineralogy, University of 
Sydney, New South Wales. 


In the early part of this month (December, 1873) I received a speci- 
men of a very pretty bright green mineral. It was given to me by the 
Rev. W. B. Clarke, F.G.S., who was inclined to consider it as a sul- 
phate of nickel. On making a qualitative analysis, it proved to be a 
hydrated silicate of nickel and magnesium. As it did not appear to 
agree with any already described mineral, I proceeded carefully to 
analyse it quantitatively. 

The mineral is found in veins traversing serpentine rock near the 
town of Noumea, the capital of New Caledonia. It is associated with 
chrome iron, steatite, and other minerals commonly occurring in ser- 
pentine. It is reported to exist in rather large quantities. 


Physical Characters. 


The mineral is amorphous, and much fissured. The fissures them- 
selves are filled in with white silica, which thus forms thin plates, 
crossing one another in every direction, and enclosing the green 
mineral between them. 

The mineral can readily be picked out from between the plates, 
when a cellular structure like a honeycomb is left. 

In colour it is a beautiful apple-green, particularly brilliant by arti- 
ficial light. 

On immersion in water, the mineral falls to pieces with a sharp 
crackling sound, splitting up into fragments with conchoidal fracture- 
surfaces. At the same time it becomes translucent, and acquires a 
much more vivid tint of green, and for some minutes continues to give 
off a copious evolution of small air-bubbles. It adheres strongly to 
the tongue, and if allowed to remain attached for a minute or two, it 
splits up just as when placed in water. 

It is not greasy to the touch. Hardness, 2°5. Sp. gr., 2°27. Streak, 
pale green. Heated in a closed tube it gives off water and becomes 
grey. On platinum wire, with borax, it yields the ordinary nickel 
bead. 
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QuANTITATIVE ANALYSIS. 
Determination of the Water. 


The finely-powdered mineral was first dried at 100°, and then a 
weighed quantity of it was heated to redness in a platinum crucible, 
until it ceased to diminish in weight. 

I. 2302 gram lost 0120 gram = 5212 per cent. of H,0. 

Il. 3684 ,, ,, 0196 , =5320. ,, - 


Determination of the Silica. 


I. -5250 gram gave ‘2502 of silica = 47°276 per cent. of silica. 
II. 967, » “4564 ” = 47197 ” ” 


Determination of the Iron and Alumina. 


I. ‘5 gram yielded ‘0780 of Fe,0; and Al,O; = 1°560 per cent. 
= s , » =~ » =1-776 - 


Determination of the Nickel. 


By precipitating with freshly prepared ammonium sulphide, igniting, 
and then again igniting with ammonium carbonate, as recommended 
by Forbes, 

I. 5 gram yielded ‘1203 = 24-60 per cent. of NiO. 
™ © w » ‘1198 = 23-960 . - 


Determination of Magnesia. 


Made in the usual way as pyrophosphate. 
I. ‘5 gram gave ‘2396 pyrophosphate = 21:583 per cent. MgO. 
a ao » °2413 » = 21:738 


Traces of lime are present. 


” ”» 


I. Il. Mean. 
Water......... ses 9212 5°320 5°266 
Nes Ccbhbawinia 47:276 47°197 47°236 
hike wie oe 23°960 24060 24-010 
Al,O,; + Fe,0, cove 1°560 1:776 1°668 
ST lie eshesbonee traces traces ~ 
BP “Save dwases . 21°583 21°738 21°660 
99°591 100°091 99840 


The above results do not afford very satisfactory data for a formula, 
but approximately the mineral may be regarded as (NiO,MgO)w 


(SiO). + 3H,0 or Me 10SisOx + 3H,0, or, as mincralogically 
written, (MgNi) si + 3H. 
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From the appearance of the mineral, it is probably the result of the 
decomposition of other substances, and as such it is perhaps hardly worth 
while to make a distinct species of it, or to give it a name; but should 
it prove to exist in large quantities, as reported, and to become of com- 
mercial or other value, then perhaps it may be advisable to name it 


after its locality. 


Just for the sake of comparison, I append the compositions and 
descriptions of two minerals, pimelite and alipite, its nearest allies. 


Alipite. 
Amorphous, 
Hardness = 2°5, 
Sp. gr. = 1°44—1°46. 
Colour, apple green. 
Adheres to tongue. 


New Mineral. 
Amorphous. 
Hardness = 2°5—3. 
Sp. gr. = 2°27. 
Apple green. 
Adheres to tongue. 


Pimelite. 
Massive, earthy. 
Hardness = 2°5. 
Sp. gr. = 2°23—2°76. 


Apple green. 
Does not adhere to tongue. 


Not unctuous. Greasy. 
Fracture, conchoidal. 


Falls to pieces in water. 


Not unctuous. 


Chemical Composition. 


47-236 
1°668 
24010 
21°660 
traces 
5266 


35°80 
25°73 

2°78 
14°66 


35°00 
9°58 
15°63 
1°25 

0°42 
38°12 

100-00 10000 

(Klaproth.) (Von Baer.) 


SiO, 
Al,0. + Fe,03 
NiO 


54°63 
1°43 
32°66 
5°89 
0°16 
5°23 


I ll 


21°03 


100°00 99°840 


(Schmidt, Pogg., lxi, 388.) 


From the above, it is seen to be more nearly related to alipite, both 
physically and chemically, but there is a very great difference between 
their specific gravities, and between the relative amount of NiO and 
MgO and Si0O,. 


XXIX.—Researches on the Action of the Copper-Zine Couple on Organic 
Bodies. Part VII. On the Chlorides of Ethylene and Ethylidene. 


By J. H. Guapstons, Ph.D., F.R.S., Fullerian Professor of Chemistry 
in the Royal Institution, and ALrrep Tr1BB, F.C.S. 


Aone the haloid compounds belonging to the group which we have 

been recently examining by means of the copper-zinc couple, are two 

well-defined isomeric bodies, having the composition C,H,Ch, the one 

the chloride of ethylidene, the other the chloride of ethylene. We 

obtained specimens of each. That of the first was prepared by 
2u2 
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Messrs. Schuchardt, by combining chlorine and chloride of ethyl. 
It distilled very uniformly ata temperature of 61°. Its specific gravity 
was 1°201 at 13°, and its refractive index for A, 1:4183. Two speci- 
mens of chloride of ethylene were rectified by distillation ; that with 
the steadiest boiling point (1) had a specific gravity of 1:272 at 
14°, and its refractive index for A was 1°4448. The refraction- 
equivalent of the ethylidene compound was therefore 34°6, that of the 
ethylene compound 34°5. The two isomeric bodies are, therefore, 
evidently the same in this respect.* 

The dry copper-zinc couple was found to have little or no action on 
either chloride, even at its boiling point; but in presence of water 
there is a small action in each case, and in presence of alcohol a more 
energetic one, at least in the case of the ethylidene compound. 


Action in presence of Water. 


5 c.c. (6°04 grm.) of chloride of ethylidene were poured on a couple 
wet with water at 15°. Evolution of gas was perceptible after the 
lapse of an hour, and in 24 hours 52 c.c. were collected. The flask 
was then immersed in a water-bath at 50°, and in seven hours 162 c.c. 
were evolved. The gas burnt with a luminous flame, but did not 
form an oily body with bromine. The liquid in the flask was princi- 
pally the undecomposed ethylidene compound, with a little chloride 
and oxide of zinc. 

A precisely similar experiment was made with chloride of ethylene. 
The gas collected in 24 hours at the ordinary temperature was 57 c.c.; 
that collected in seven hours at 50° was 95c.c. It gave little light 
when burnt, and did not combine with bromine. The flask again con- 
tained a small quantity of chloride and oxide of zinc. 


Action in presence of Alcohol. 


Neither of these isomeric chlorides when mixed with alcohol is 
attacked readily by the couple at the ordinary temperature, but in the 
case of the ethylidene compound the action is moderately rapid near 
its boiling point. 

5 ¢.c. of this were mixed with twice the bulk of absolute alcohol, and 
added to twice the usual quantity of the couple. The flask was heated in 
a bath at 60°—62° for ten hours, and at 80° for three hours more, when 
no further gas was evolved. The amount collected was 932 c.c. The 
chlorine combined with zinc in the flask was found to be equivalent to 
4°82 grams of ethylidene chloride, from which it would be possible to 
obtain 989 c.c. of gas. 


* The refraction-equivalent of C,H,Cl,, deduced from the values previously 
assigned to its elements previously determined, would be 35:0. 
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The substance in the flask was not, however, oxide of zinc. It was 
a viscid liquid, readily soluble in absolute alcohol, from which solution 
water precipitates zinc oxide in large quantity. The atomic ratio 
between the zinc and the chlorine was determined in three different 
specimens, and found to be— 


Zn. Cl. 
1 : 1:08 
1 : 1:08 
1 1:09 

On distilling the alcoholic solution in a water-bath at 100°, a viscid 
liquid was obtained, which gave off more alcohol when heated to 200°, 
and left a yellowish-brown solid. When this was heated at a still 
higher temperature, it split up into zinc oxychloride, metallic zinc, 
carbon, some combustible gas, and a small quantity of a brown oily 
liquid possessing an ether-like odour. 

These properties are not precisely analogous to those of the zinc iodo- 
ethylate and bromethylate, previously described by us (Journ. Chem. 
Soc. [2], xi, 452; xii, 414), but they leave little room for doubt that 
the compound is the corresponding zinc chloroethylate— 


C.H;O 
. ot Zn. 


The gas produced by the action of the couple was washed by passing 
it through bulbs containing alcohol and water, and was analysed by 
Bunsen’s method. Nordhausen sulphuric acid absorbed 5:2 per cent. 
of its volume. After removal to the eudiometer the following were 
the data obtained :— 


Difference 


Volume 
observed. 


Tempera- 


ture. 


of 
high level. 


Barometer. 


Gas used (moist) 
After adding air and O. 


(moist) .. 


er combustion 


(moist) 


“ absorption of CO, 
) 


25 °824 
304 °754 
286 °443 
263 *005 


16° C. 
13 


416 
137 
155 °8 
178 °1 


Gas burnt 


Contraction. . 
Carbonic anhydride 
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The ratio of contractions due to CO, and H,O, therefore, was— 
1: 1:242 


As the ratio in the combustion of C,H, would be— 
1: 125 
hydride of ethyl is clearly indicated. 
The action of the couple upon chloride of ethylidene and alcohol 
would appear, therefore, to be very simple, namely :— 


C.H,Ch + goer | + 2%n = C,H, + at Zn. 


But the 5:2 per cent. of gas absorbable by sulphuric acid, and the 
slight excess of chlorine above what is required by the chloro-ethylate, 
would indicate a small amount of decomposition according to the 


reaction— 
C.H,Cl, + Zn = C.H, + ZnCl. 


From what we had already learnt by the study of the iodide and 
bromide of ethyl, it might have been fully expected that hydride of 
ethyl and chloro-ethylate of zinc would be formed from chloride of 
ethyl and alcohol, if the experiment could be made; but it could 
scarcely have been expected beforehand that the replacement of an 
atom of hydrogen by one of chlorine would have no further effect upon 
the result than the formation of a second molecule of chloro-ethylate of 
zinc. The intermediate formation of chloride of ethyl is not improbable, 
and would explain everything. 

The behaviour of chloride of ethylene is very different. 

5 c.c. of the chloride mixed with 10 c.c. of absolute alcohol, were 
heated with twice the usual quantity of couple at 80°. Within twenty 
minutes 80 c.c. of gas were evolved, but no more made its appearance, 
although the heating was continued for five hours. In another experi- 
ment, made with a different specimen of the chloride, only 41 c.c. of 
gas were obtained, and the half of that came within the first ten 
minutes. In the first experiment, the amount of chlorine combined 
with zinc showed that 0°743 gram of the ethylene compound had under- 
gone decomposition; in the second experiment (°33 gram. The addi- 
tion of water to the liquid in the flask gave but a very slight precipitate 
of zinc oxide, and the ratio between the zinc and the chlorine was 
found to be— 


This investigation of the action of the copper-zinc couple on the 
two isomeric bodies O,H,Cl, has therefore enabled us to do two 
things— 
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1st. To show their chemical difference, and to support the view that 
the one is really monochlorinated chloride of ethyl, C,H,C1.Cl, while 
the other is the dichloride of the dyad radicle ethylene, C,H,,Ch. 

2nd. To complete the series of zinc haloid ethylates— 


CHOY 5, — CHOY gq, CHOY 


XXX.—Isomeric Terpenes and their Derivatives. Part IV.—§ 1. On 
Cajeput Oil. 


By C. R. Atprr Wriaut, D.Sc. Lond., Lecturer on Chemistry in 
St. Mary’s Hospital Medical School, and T. Lambert. 


Iv Part III of these researches, it has been shown that citronellol (the 
main oxidised constituent of oil of citronella), is isomeric with the 
“cajeputene hydrate” of Schmid] (the main oxidised constituent of 
oil of cajeput, and the cajeputol of Gladstone), being indicated by the 
formula C,,H,gO0 or CyHi,H,0; and that it unites with bromine to 
form a dibromide, which, on heating, splits up into water, hydrobromic 
acid, and cymene. 

In order to compare the behaviour of cajeputol with that of its iso- 
meride under these circumstances, what was believed to be a sample of 
perfectly genuine oil of cajeput was obtained from Dr. 8. Piesse. On 
subjecting this to distillation, the greater portion passed over below 
190°, a viscid liquid resinous mass being left, constituting about 
25 per cent. of the oil employed. On fractionating the distillate, the 
greater part distilled constantly between 176° and 179°, and gave the 
following numbers on analysis :-— 


Specimen A—0°1515 gram gave 0°434 CO, and 0°156 H,0. 
Specimen B—0°2510 _,, » O°711 CO, and 0:257 H,O. 


Calculated. a Found. 
77°92 78°12 77°26 
11°69 11°44 11°38 
10°39 — — 


100-00 


Whence it appears that the substance at any rate mainly consisted of 
a body of formula CioH,.0. 
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On adding to this substance two equivalents of bromine, a consider. 
able amount of heat was generated ; on distilling the product, hydro- 
bromic acid was evolved, and a quantity of hydrocarbon collected 
equal to about two-thirds of the substance used, the calculated yield 
being 87 per cent. for the reactions 


CioH,,0 + Br, = CyoHisBr,0 
C,.Hi,Br,0 = H,0 + 2HBr + CoH ; 


so that the yield of cymene was about 77 per cent. of the calculated 
amount. 

After purification by sulphuric acid and distillation over sodium, 
the cymene thus obtained boiled almost wholly at 176°—177° (cor. 
rected), and gave the following numbers on combustion :— 

0°2105 gram gave 0°689 CO, and 0°204 H,0. 


Calculated. Found. 
Cr 120 89°55 89°27 
Hu 14 10°45 10°76 


CwHy 134 100°00 


On oxidation with chromic liquor, it yielded about 40 per cent. of 
terephthalic acid free from isophthalic acid, and acetic acid free from 
higher homologues. The terephthalic acid gave these numbers :— 

0°4625 gram gave 0°990 CO, and 0°162 H,0. 


Calculated. Found. 
57°83 58°38 
3°61 3°89 

38°56 


C,H,O, 166 100°00 
The acetate of silver gave these numbers— 


0°2520 gram gave 0°1635 Ag. Ag = 64°88 per cent. 
Calculated for acetate 64°68 _,, 


Hence the cymene thus produced from oil of cajeput appears to be 
identical with the cymene known to be obtainable from many other 
terpene derivatives. 


§ 2. On the Action of Pentasulphide of Phosphorus on Terpenes and their 
Derivatives. 
By C. R. AtpeR Wriaut, D.Sc. Lond. 


Ir has been shown in Part III that when pentasulphide of phosphorus 
acts on absinthol, the same reaction takes place as has been shown by 
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Pott to ensue when its isomeride, camphor, is similarly treated, ‘.c., 
the substance loses the elements of water, cymene being formed, 


thus :— 
C1oH,.O = H,0 + CoH, 


and that citronellol also loses the elements of water, producing a 
mixture of terpenes when treated with phosphorus pentasulphide. 


CioHisO = H,0 + Coc. 


On treating cajeputol with its own weight of this reagent and coho- 
bating for two hours, a vigorous reaction takes place and much sul- 
phuretted hydrogen is evolved; on distilling the product, about 55 per 
cent. of a hydrocarbon passes over, boiling between 160° and 180°. 
This hydrocarbon, however, appears to be a mixture of a terpene and 
cymene, the latter predominating. A small quantity of cymyl-sulph- 
hydrate is also formed and higher-boiling terpene polymerides. The 
investigation of the cymene thus formed is described on the next page. 

At first sight, this result seems to indicate that phosphorus penta- 
sulphide acts differently on the two isomerides citronellol and cajeputol, 
thus— 

(1.) On citronellol— 


C,.H,.0 = H.0 + CyHis. 
(2.) On cajeputol— 
CyH,,0 + s= H,O + HS + CoH. 


Further experiments have, however, shown that this is not really the 
case. When the pentasulphide is allowed to act on either substance, 
reaction (1) takes place in the first instance, a terpene being formed ; 
if, however, the action is prolonged, the terpene itself is further acted 
on, thus— 


(3.) CyHis + S = HS + CyHy, 


cymene resulting. 

In the experiment with citronellol described in Part III, the action 
of the pentasulphide was not carried on so long as to lead to the pro- 
duction of any large amount of cymene, although a little was actually 
formed ; by carrying on the action further, however, little but cymene 
results (the greater portion is always converted into non-volatile 
resinous products) ; with cajeputol the product of the action always 
contains some cymene, but much more terpene is present when the 
action lasts only a short time than is produced when it is allowed to 
go further. 

In order to show conclusively that the cymene thus resulting in each 
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case is really due to the further action on the terpene first formed in 
accordance with equation (3), the action of phosphorus pentasulphide on 
certain terpenes was examined, the two selected being the terpene of 
turpentine oil, boiling at about 159°, and hesperidene, boiling at 178°, i.e., 
at about the extreme ranges of boiling point noticeable amongst the 
terpenes as a class. In the case of the turpentine oil (equal weights 
of pentasulphide and terpene being employed), a steady evolution of 
sulphuretted hydrogen took place ; after 8—10 hours’ cohobation, the 
greater part was converted into a non-volatile resinous mass; about 
30 per cent., however, distilled over below 190°, and this consisted 
almost wholly of cymene, with a little unaltered hydrocarbon. In the 
case of hesperidene, the action of the pentasulphide was much more 
energetic, and a somewhat larger yield of cymene was obtained (about 
40 per cent. of crude distillate, containing cymene about equal to 33 per 
cent.) ; a trace of cymyl-sulph-hydrate was apparently formed in each 
instance. 

The four samples of cymene thus obtained gave the following results 
on examination. After treatment with sulphuric acid and distillation 
over sodium, the principal portions had the following boiling points :— 


B. P. 
Specimen (A.) Cymene from citronellol and pentasulphide of phosphorus 175—177 
» 0 »  cajeputol e 175—178 
» », turpentine 175—178 
(D.) »»  hesperidene 176—177 


” 


On combustion they gave the following numbers :— 


(A) 0°2510 gram gave 0°821 CO, and 0°243 H,O 
(B) 02115, ,, 06905 ,, ,, 0206 , 
(C) 02505 , 4 O819 ,, 4, O244 ,, 
(D) 02310 ,,. , 0755 , , 0-228 ,, 


Calculated. Found. 
(A) (B) (C) (D) 
Carbon.... 89°55 89°20 89°03 89°17 89°14 
Hydrogen.. 10°45 10°75 10°82 10°82 10°96 


100°00 


In odour, and in every other respect, these specimens exactly agreed 
with ordinary cymene; the previously detailed experiments having 
proved that the cymene produced from citronellol, cajeputol, and hes- 
peridene by the action of bromine and heat (withdrawing the elements 
of water and hydrogen in the first two cases, and of hydrogen only in 
the third), is in each case identical with the ordinary cymene, it was 
not thought necessary to examine the oxidation products of specimens 
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A, B, and C. On treating D with chromic liquor, about 40 per cent. of 
terephthalic acid was obtained, free from isophthalic acid ; and acetic 
acid free from higher homologues was also formed, the following numbers 
being obtained :— 

Terephthalic acid— 

03705 gram gave 0°787 CO, and 0°131 H,0. 


Calculated. Found. 
SO. co cccces 57°83 57°93 
Hydrogen .... 3°61 3°93 


Silver acetate :—0°3780 gram gave 0°2435 Ag. 


Found Ag = 64°42 per cent. 
Calculated 64°68 ve 


The experiments detailed in the four parts of these researches (toge- 
ther with those of C. G. Williams, Barbier, Oppenheim, Riban, 
Kekulé, and others), thus demonstrate that the numerous class of 
bodies known as terpenes, and their derivatives of the forms CjH,.O 
and C\H,,O, are closely connected with the hydrocarbon cymene; so 
that this hydrocarbon may be viewed as the central form of matter 
from which these classes of substances are derived by operations similar 
in character for all members of a given class, but differing apparently 
in the extent to which energy is involved in each operation respec- 
tively ; it would be of great interest to estimate accurately the dif- 
ferent amounts of energy thus involved in various cases, but such 
determinations present great difficulties, not the least being the almost 
impossibility of obtaining absolutely pure homogeneous substances to 
operate upon. 


XXXI.—Action of Ammonia on Phenyl-chloracetamide and Cresyl- 
chloracetamide. 


By Dr. D. Tommasi. 


Ir is known that the greater number of compounds containing chlo- 
rine, bromine, or iodine of substitution can, under the influence of 
ammonia, exchange one or more atoms of halogen-compound for one or 
more of amidogen, NH. 

Thus, for instance, chloracetic acid has been transformed into 
glycocine— 


H 
CH,Cl CH,NH 
{ . + Ny = NH,Cl + {GOHO* 


CO.HO H 
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Chloracetamide into amidoglycollamide— 


H 
C(CH,C1)O na C(CH,NH,)O 
{atr, + nH = NH,Cl + {i 2NH)O 


It became accordingly interesting to study the action which ammonia 
would produce on pheny]-chloracetamide and on cresyl-chloracetamide, 
and to see whether we could not obtain the compounds having the 
following formule :— 


C,H; C,H, 
H Nand H Ly. 
CH.NH,O CH,NH,0 | 


Experience has proved, at least under the circumstances under 
which I operated, namely, in employing a solution of ammonia gas 
in weak alcohol having a density of 36—40 B., that ammonia pro- 
duced the same effect as a metallic hydrate, as for instance, that of 
potassium, and only acted in bringing the chlorine of an organic 
compound to the state of a metallic chloride and replacing it by 
hydroxyl. 

The following equations render an account of these reactions :— 


C,H; NH, _ NH, + C,H; 
H N+ H ~ H N. 


CH;.C1.CO CH,HOCO 


Phenyl-chloracetamide. New compound. 


C,H, wr} i NH, + C,H; 
H a+ 6 ™~ Cl H N. 
CH,.C1.CO CH.HO.CO 


Cresyl-chloracetamide. New compound. 


It is possible that by using a solution of dry ammonia gas in 
absolute alcohol, we might succeed in substituting the chlorine of the 
phenyl-chloracetamide and of the cresyl-chloracetamide by amido- 
gen, NH;. 

It is evident @ priori that, according to the use of ammonia in the 
state of gas or the state of hydrate, actions altogether different will be 
obtained. 

In this paper I shall limit myself to the study of the action of an 
alcoholic solution of hydrate of ammonia on phenyl- and cresy]-chlor- 
acetamide; afterwards I shall speak of the action of ammonia-gas on 
the same compounds. 


I. Phenyl-chloracetamide. 


The following is the best mode of preparing the hydroxy] derivative 
of this compound :— 
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In a glass flask with a long neck, closed by a cork provided with a 
long thin tube and warmed in water, phenyl-chloracetamide is digested 
with a large quantity ofa solution of weak alcohol, 36°—40° B., saturated 
with ammonia-gas at a temperature between 40°—50°. After an hour’s 
warming, a crystalline crust of ammonium chloride forms on the sides 
of the flask, and increases with great rapidity. When the deposit of 
the ammonia-salt no longer increases, which generally happens after 
24 hours’ warming, the flask is withdrawn from the water and placed 
in a refrigerative mixture in order to crystallise the larger part of the 
ammonium chloride dissolved in the alcohol. The liquid is then filtered, 
in order to separate the ammonium chloride from the alcohol, and the fil- 
trate is poured into a large quantity of cold water, which causes an im- 
mediate separation of a very viscous product having a slight brown 
colour. This substance is to be washed in distilled water, taking care 
to stir it constantly with a glass rod until the water no longer precipi- 
tates silver-nitrate, that is to say, till it contains no more chloride of 
ammonium. After this the viscous product may be separated from 
the water by decantation, and washed, first with weak alcohol and 
then with absolute alcohol. The object of this latter proceeding is first 
to take away from the new compound the last traces of water which it 
might contain, and to dissolve every particle of phenyl-chloracetamide 
that may have escaped the action of the ammonia. The viscous 
product thus purified is then warmed for several hours in water. 

There is thus obtained a liquid of a very thick consistence, which 
solidifies on cooling, forming a slightly yellowish mass, which is very 
brittle, and has the colour, aspect, and brittleness of colophony. 


The analysis of this compound, dried at 100°, gave the following 
results :— 


Hydrogen 
Nitrogen 


These numbers lead to the following formula C,H,,0;, which 
requires — 


Nitrogen 


This new compound may be ¢onsidered as phenyl-chloracetamide in 
which the atom of chlorine has been replaced by hydroxyl. 


C,H; C,H; 
H N H N 
CH:,.C1CO CH;.HO.CO 


Phenyl-chloracetamide. New compound. 
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The analysis shows that this compound dried, even for a long time 
at 100°, always contains a molecule of water. Its true composition is 
represented by the following formula :— 


C.H; 
H 
CH,HO.CO 


This molecule of water cannot be removed unless the compound is 
partly decomposed, giving a product which has the smell of aniline. 
We shall ‘see moreover that this substance divides easily under the 
influence of boiling water into aniline and a new compound which has 
not yet been studied ; it is possible, then, that under the influence of a 
high temperature the molecule of water reacts on the compound and 
discomposes it in some way. 

This new compound, which I shall describe under the name of phenyl- 
hydroxylacetamide, possesses the following qualities :— 

It is insoluble in cold water. Boiling water decomposes it, partially 
forming an oily substance insoluble in water, and imparting a faint 
blue colour to a strip of red litmus paper. 

The phenyl-hydroxylacetamide heated for some time in a concentrated 
solution of potassium, sodium, or barium hydrate likewise decomposes, 
forming an oily product without formation of ammonia. 

In order to ascertain what was the action of alcoline solutions upon 
the phenyl-hydroxylacetamide, and what were the compounds which 
would originate in that reaction, I made the following experiment :— 

I boiled during 30 hours 25 grams of phenyl-hydroxylacetamide 
with 300 grams of a concentrated solution of hydrate of barium, 
taking care to add water according to its evaporation. At the end of 
that time nearly all the phenyl-hydroxylacetamide had been decom- 
posed with formation of a discoloured oil, which floated on the barytic 
solution, and another substance which had combined with the hydrate 
of barium. 

The oily layer had a smell analogous to that of aniline. Treated 
with potassic nitrate and by sulphuric acid, it exhibits a red colour. 
Under the influence of chloride of lime, it takes a violet colour. 

According to these qualities, we may suppose that this product is 
aniline. 

Of the barium compound I obtained only a very smal! quantity, and 
it was therefore impossible to study it completely, and consequently to 
ascertain its nature. 

Phenyl]-hydroxylacetamide dissolves easily in glacial acetic acid. 

The acetic solution mixed with water produces a white flaky pre- 
cipitate, which increases on the addition of ammonia. This precipitate 
is insoluble in excess of ammonia. 


}.t. 
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Phenyl-hydroxylacetamide dissolves rapidly when heated in nitric 
acid, forming nitrous vapours. By addition of water to the nitric solu- 
tio an abundant pale-yellow precipitate is obtained. This precipitate 
collected on a filter and dried at 100° presents the appearance of an 
amorphous powder, pale-yellow, as already stated, and insoluble in 
water. 

The nitric solution, filtered and neutralised with ammonia, did not 
produce any precipitate on the addition of calcium chloride, and con- 
sequently no oxalic acid is produced during the oxidation of the 
phenyl-hydroxylacetamide by nitric acid. 

Phenyl-hydroxylacetamide is insoluble in hydrochloric acid, even if 
the latter is concentrated and boiling. It is insoluble in sulphuric acid 
at the ordinary temperature, but on heating it dissolves with a brown 
colour. This solution is not precipitated by water, even if the latter 
is made alkaline by ammonia. It is insoluble in ether. Alcohol dis- 
solves it only in small quantity even if hot. Acetyl chloride has no 
action on the phenyl-hydroxylacetamide. Heated in a solution of 
ammoniacal nitrate of silver it is not reduced. It begins to melt at 
65°, but requires a temperature of 115° for perfect fusion. 


Constitution of the Hydroxyl Derivatives of Phenyl-chloracetamide. 


Phenyl-hydroxylacetamide is isomeric with phenyl]-glycocine. 
The isomerism of these two substances may be represented by the 
flowing formula :— 


CH.—NH; C.Hs 
| H N 
CO.0C.H, CH,OH.CO 


Phenyl-glycocine. Phenyl-hydroxylacetamide. 
Now, is phenyl-hydroxylacetamide derived from glycollamide by 
substituting an atom of phenyl for an atom of hydrogen ? 
Would its formula be— 


CH,0C,H; CH,.0H 
or 


| | 
CO.NH; CO.NH.C.Hs 
the rational formula of glycollamide being— 
CH:.HO 


do.xu, 
Or is it a phenyl-derivative of a new isomeric amide of glycocine and 
of glycollamide ? 
It is impossible to pronounce on it at present. At all events, if 
phenyl-hydroxylacetamide is a pheny]-derivative of a new amide, it is 
very possible that, under the influence of bases, there would be ob- 
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tained the salt of an acid which would be isomeric with glycollic 
acid, having probably the following formula :— 


CH.:HO—CO O 
i ' 
The formula of glycollic acid being { ae, the new acid, if 


it exists, would then be monatomic and monobasic. 
It would probably be formed by virtue of the following equation :— 


C,H GH CH;.0H—CO)? 
E ooo f+ Be for = SE a 4 HOGI 
CH,O0HCO ” H 

(CH,.OH—CO)? Cll _ Clip. , 9CH.OH—Cco 
ee e+e) = Cle + ee bo, 


II. Cresyl-chloracetamide. 


The hydroxyl-derivative of the cresyl-chloracetamide is obtained by 
a process precisely analogous to that which I have described for the 
phenyl-chloracetamide. 

This new compound, which I name cresyl-hydroxylacetamide, offers 
the following characters :— 

It is insoluble in cold water. Boiling water dissolves it partially, 
producing small quantities of a white matter of greasy aspect, having 
the smell of toluidine, and slightly blueing a strip of red litmus. 

A hot solution of potassium, sodium, or barium hydrate decomposes 
the cresyl-hydroxylacetamide much more easily than water. 

Cresyl-hydroxylacetamide is slowly attacked in the cold state, and 
quickly in the warm state, by nitric acid, with formation of a compound 
which does not dissolve in water. 

It is insoluble in hydrochloric acid, even if concentrated and 
boiling. 

In cold sulphuric acid it dissolves in small quantity, in somewhat 


large proportions when hot, without blackening. It begins to melt at 


70°, but it becomes perfectly fluid at 130°. 
This compound dried during six hours at 120°, gave by analysis 


the following results :— 


I. II. 
CR cn sscevioces 56°24 56°19 
Hydrogen...... ... 7°65 7°53 
Nitrogen ...-... .. 715 — 


These numbers lead to the empirical formula, CgH,,NO, + } mole- 
cule of water, which requires— 


PHENYL AND CRESYL CHLORACETAMIDE. 


Nitrogen .. ...ceeseee bose secesces cesses 


The rational formula of the cresyl-hydroxylacetamide is probably the 
following :— 
C,H; 
H {w.H.0 + dm. aq. 
CH,.0H.CO 

For reasons analogous to those which I have stated with reference 
to the phenyl-hydroxylacetamide, it cannot be dehydrated completely 
without decomposing it partially. 

It is probable that cresyl-hydroxylacetamide is isomeric with cresyl- 
glycocine. I say probably, as I do not believe that this compound has 
yet been discovered. 

It is also probable that it is a cresylated derivative of glycollamide, 
and according to that hypothesis it would have the formula— 


— : oe 
or : 
CO.NH, CO—NHC,H, 


the rational formula of glycollamide being— 
CH.—OH 


| 
CO.NH, 


It is also possible, as I have already observed for phenyl-hydroxyl- 
acetamide, that cresyl-hydroxylacetamide is the cresylated derivative of 
a new substance isomeric with glycocine and glycollamide, and on this 
latter hypothesis the cresyl-hydroxylacetamide ought to be trans- 
formed, under the influence of bases, into a salt of a new acid isomeric 
with glycollic acid. 

Some time ago I announced that, by acting with chloride of chlor- 
acetyl, CH,CICO.Cl, on naphthylamine, I had obtained a very definite 
compound crystallised in fine needles, having the formula— 


CH; 
H N 
CH,—CI—CO 


As naphthyl-chloracetamide has the same constitution as phenyl- 
and cresyl-chloracetamide, I thought that, under the influence of an 
alcoholic solution of hydrate of ammonium, it would be possible 
to replace chlorine by hydroxyl, and obtain the following com- 


pound :— 
CwH,; 
H N. 
CH,.0H.CO 
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It is curious that ammonia has no action on these substances unless 
at a temperature of at least 40°—50°, and under the ordinary pressure. 

It is probable that by operating in a different manner on the hydroxy]- 
derivative, the naphthyl-chloracetamide might have been obtained. 


XXXII.—On Aqua Regia and the Nitrosyl Chlorides. 
By Wituram A. TitpEeN, D.Sc. London. 


THE experiments described in the present paper were undertaken 
originally in the hope of adding to the very limited number of nitroso- 
organic compounds at present known. My intention was to attempt 
the replacement of hydrogen by the radicle NO, through the agency 
of the chloride NOCI. 

This idea has already been suggested by Professor Odling; but in 
those experiments of which an account has been published, he seems 


' to have employed the mixture of gases which is evolved from Aqua 


regia, and which contains, not only the nitrosyl chloride or chlorides, 
but hydrochloric acid, and what is more important, a very large pro- 
portion of free chlorine. It occurred to me, therefore, that the effect 
must have been very much complicated by the presence of these 
bodies, and that by employing the nitrosyl monochloride in a pure 
state, or mixed only with hydrochloric acid, the oxidising action, 
which was the sole result observed by Odling, might perhaps be 


‘avoided, and the reaction simplified. 


Although several reactions have been observed in which the body 
NOCI makes its appearance, I was not acquainted with any that would 
afford a ready method for the production of considerable quantities of 
the reagent. I therefore.adopted the following process :— 

The gases which were evolved by gently heating a mixture of nitric 
acid (sp. gr. 1°42), with about four times its volume of hydrochloric 
acid (1°16) were dried by chloride of calcium, and were then passed 
into concentrated sulphuric acid as long as the yellow chloronitrous 
gas appeared to be absorbed. Chlorine and hydrochloric acid gases 
escape during the operation. These experiments were conducted 
in the winter, when the temperature of the laboratory during the 
night was frequently down to zero, or thereabouts. Under these cir- 
cumstances the sulphuric acid thus charged with the nitrous gas 
deposits radiating masses of long thin prismatic crystals, which, after 
draining as completely as possible from the mother-liquor, present the 
composition and characters of the ordinary sulphuric acid chamber 
crystals. 


li 
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Samples made at different times gave the following numbers. They 
were dried by pressure between porous tiles. 


Calculated for 
Experiment. the formula. 
I. II. 44. IV. 
Substance taken.... °5300 6044, *8260 *3320 
BaSOQ, obtained .... 9824 11150 1:5405 +6064 HOHSO, 


corresponding with 
SO, per cent. ...... 63°64 63°33 64°03 62°71 62°99 


The experiment has been made a great many times, but in no case 
has any compound been obtained differing in appearance or composi- 
tion from the foregoing. Moreover, when the liquid which has been 
drained from the crystals is exposed to the further action of the aqua 
regia gases, or is cooled by a freezing mixture, it furnishes only a 
fresh crop of crystals of the same compound. The crystals themselves 
undergo no change when subjected for a long time to contact with 
the chloronitrous gas from aqua regia. A sample which had been 
so exposed gave on analysis 62°88 per cent. of SOs. 

It appears, then, that only one nitrosyl sulphate is formed under 
the circumstances indicated. In order to make sure that the com- 
pound thus produced really contains hydrogen, and is represented by 
the formula 


NO 
H 


a quantity of it was heated with an excess of perfectly dry sodium 
chloride. It was found that, after the expulsion of the nitrosyl mono- 
chloride which is at first evolved, the application of a stronger heat 
caused the evolution of torrents of hydrochloric acid. It may also be 
observed that if a body having the composition represented by the 
second formula were produced, its action upon common salt would 
give rise either to free chlorine, or to a dichloride, 


NOSO, + 2NaCl = Na,SO, + NOCI + Cl. 


It will be shown presently that neither of these bodies is generated. 
Some attempts to obtain the neutral, or dinitrosy] sulphate were un- 

successful. Thus, the acid sulphate was submitted to distillation, as 

it was thought possible that the distillate might yield this compound : 


The crystals of acid nitrosyl sulphate were found to melt at 
85°—87° C., and immediately afterwards vigorous decomposition com- 
menced, with evolution of a yellow vapour. When about half the 
liquid had passed over, a distillate was obtained which refused to 

. 2x2 


} SO, not (NO)"SO, 
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crystallise, and contained 71 per cent. of SO;. Nitrous anhydride is 
therefore lost in the process. Another attempt was made to obtain 
dinitrosyl sulphate by passing dry nitrogen peroxide into sulphuric 
acid, as described by Gay-Lussac. Crystals were deposited, but 
analysis proved them to be merely the acid sulphate. 


Exp. I. II. 
Substance taken...... ‘4915 5404 
BaSO, obtained ...... ‘8800 9768 
These num bers correspond with the following percentages of SO;— 
I. II. 
61:46 62°04 
Theory for NOHSO, .... 62°9 (NO).SO,...... 51:2 


The acid sulphate of nitrosyl may be obtained in the manner de- 
scribed from aqua regia without trouble, and in large quantity. This 
compound, when treated with a small quantity of water, forms a very 
convenient source of nitrous anhydride. 

When mixed with perfectly dry sodium chloride, the crystals evolve 
nitrosyl monochloride, and if only a gentle heat is applied, the 
compound is obtained quite free from hydrochloric acid, and in a state 
of purity— 

NOHSO, + NaCl = NaHSO, + NOCL. 


This was the process by which I at first prepared the compound I had 
been seeking, but it was afterwards found much more convenient, and 
quite as satisfactory, to employ sulphuric acid thoroughly saturated 
with the aqua regia gases, without taking the trouble to crystallise the 
sulphate. 

Nitrosyl monochloride is an orange-yellow gas, the colour of which 
is quite different from that of chlorine. It liquefies readily when 
passed through a tube surrounded by ice and salt, and the deep orange 
limpid liquid thus obtained boils without decomposition at about —8° C. 
Several analyses of the vapour were made, and its specific gravity esti- 
mated with concordant results. 

1. Vapour without previous liquefaction. 

Weight of bulb and vapour at 10° and under 773 mm., 62°7030. 

Weight of bulb and air at 10° and 773 mm., 62°5577. 

Capacity of bulb, 85°6 cub. centims. 

Hence sp. gr. (H = 1) 33°5 or (Air = 1) 2°33. 

The vapour absorbed by water required an amount of standard solu- 
tion of silver nitrate, indicating *1354 of chlorine, or 52°5 per cent. 

2. Vapour liquefied in the flask itself, then allowed to boil away, as 
in Dumas’ method. 
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Weight of flask and air at 9° and under 755 mm. = 60°6698. 
Weight of flask and vapour at 9°5°, and under 755 mm. = 61°0836. 
Capacity of flask, 257°6 ce.c. 

Hence sp. gr. (H = 1) 33:0 or (Air = 1) 2°29. 

Chlorine = 0°3939, or 53°6 per cent. 


Experiment Experiment Calculated for NOCI. 
I. . 
Chlorine ’ , 54°1 
Specific gravity... 33°5 3° 32°7 


These results show that the compound thus obtained is free from 
hydrochloric acid, admixture of which, to a very small extent, would 
have raised the percentage of chlorine considerably. 

At this stage of the investigation it seemed desirable to endeavour 
to get some further information as to the nature of the remarkable 
dichloride NOCI., or N,O,Cl,, which, according to Gay-Lussac (Ann. 
Chim. Phys. [3], xxiii, 203), occurs among the products of the de- 
composition of nitric by hydrochloric acid. From theoretical con- 
siderations, its existence seemed at least doubtful, no compound 
having any analogy with it being known, except the solid vanadyl 
dichloride, VOCI,, which has been described by Roscoe, and of 
which there is no means of determining the molecular weight. The 
nitrosyl dibromide of Landolt will be referred to hereafter. 

The most probable assumption appeared to be, that the supposed 
dichloride, which Gay-Lussac never succeeded in getting in a defi- 
nite state, is only a solution of chlorine in the liquefied monochloride. 
Gay-Lussac himself hints at such a possibility, which is not at vari- 
ance with his own analytical results. Thus, in his analysis of the 
liquid obtained by condensation from the gases of aqua regia, he 
found 69°4 per cent. of chlorine. 

Another specimen gave the following results:—100 volumes of the 
vapour furnished by the more volatile portions of the liquid contained 
50 and 514 volumes of nitric oxide. The less volatile portions con- 
tained 65:7 and 71°7 volumes per cent. of NO. Ina second series of 
experiments with another specimen of the liquid, 41:0, 60-2, and 75-0 
per cent. of nitric oxide were the volumes obtained. 

Specific gravity of the vapour, 31°8. 

A mixture of nitrosyl monochloride with half its volume of chlorine 
would contain 70°3 per cent. of chlorine, 66°6 vols. per cent. of NO, 
and would have a specific gravity of 33°6. 

The hypothesis remains, that the supposed dichloride may be a mix- 
ture of the monochloride with a trichloride, NOC), (4 vols.). A body 
having the composition of such a trichloride would yield half its 
volume of nitric oxide, and some of the analyses of the more volatile 
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portions of the liquid made by Gay-Lussac gave results approaching 
this. But it must be remembered that this liquid is deposited from a 
mixture of gases containing a very large excess of free chlorine, and 
we should therefore expect that if a trichloride is capable of existing 
at all, it would not be accompanied by a lower chloride. 

In order to get evidence as to the existence or non-existence of a 
trichloride, I made the following experiment :— 

Nitrosyl monochloride, mixed with an excess of chlorine, was passed 
into a tube surrounded by a freezing mixture, and when a considerable 
quantity of liquid had been condensed, the neck of the tube was placed 
in communication with a series of vessels in which the vapour was, 
with due precautions, collected. Three separate analyses were made 
of the last portions of vapour evolved. 

I. Last portion (129 c.c.) of vapour contained 53°9 per cent. of 
chlorine. 

II. Last but one (85 c.c.); 54:1 per cent. of Cl. 

III. Last but two (258 c.c.); 57°6 per cent. of Cl. 

NOCI contains 541 per cent. of chlorine. 

This shows that although chlorine had been absorbed by the lique- 
fied nitrosyl monochloride, no definite chemical compound had been 
formed, the chlorine evaporating away with the first portions of 
vapour, leaving the latter portions of monochloride in a pure state. 

Lastly, the compound obtained direct from aqua regia itself was 
examined. The gas was first liquefied by cold, and then the vapour 
from the liquid was collected in a series of three bulb-tubes, the third 
containing gold-leaf, and surrounded by ice and salt. When about 
three-fourths of the liquid had boiled away, the vapour was sealed up, 
and the chlorine determined. 

I. gave 60°07 per cent. of chlorine. 

II. gave 63°06 per cent. of chlorine. 

III. The gold had entirely disappeared, having been converted into 
a yellow crystalline powder. 

Platinum foil, under similar circumstances, is not instantly attacked, 
but in a few hours it also yields a yellow crystalline powder, which is 
probably identical with the compound described many years ago by 
Boyé and Rogers (Phil. Mag., xvii, 397), and more recently by Weber 
(Pogg. Ann., cxxxi, 441). If this should be ‘the case, the formule 
given by these chemists must be erroneous, since no water can be pre- 
sent in the compound in any form. Both the platinum and gold salts 
effervesce when treated with water, nitric oxide escapes, and after 
boiling for a few minutes, a solution of the pure chloride is obtained. I 
intend to examine both these substances as soon as possible. Contrary 
to statements hitherto received, both platinum and gold are also 
attacked by the monochloride, but very slowly, platinum foil immersed 
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in the liquid showing no signs of change till after the lapse of twenty- 
four hours or more. 

The vapour from another specimen of liquefied chloronitrous gas 
from aqua regia was passed into strong sulphuric acid. A consider- 
able quantity of chlorine was left unabsorbed. On the other hand, the 
vapour of pure nitrosyl monochloride is completely decolorised ; 
hydrochloric acid, entirely free from chlorine and from nitric oxide 
remains. 


All the foregoing considerations, taken together, lead to the conclu- 
sion that the monochloride, NOCI, is the only true chemical compound 
of nitric oxide and chlorine, generated when hydrochloric and nitric 
acids are brought into contact with each other. 

The vapour which is evolved upon the application of heat to such a 
mixture must be represented, therefore, as consisting solely of chlorine 
and nitrosyl monochloride— 


HNO; + 3HCl = NOC! + Cl, + 2H,0. 


When this vapour is exposed to a low temperature, the nitrosyl 
chloride, which condenses, dissolves some chlorine, the amount of 
which, however, is variable. 


Landolt has described (Ann. Chem. Pharm., cxvi, 177) three 
nitrosyl bromides, which he obtained by passing nitric oxide gas into 
bromine kept at a low temperature. The product, when submitted 
to distillation, evolved nitric oxide, the residue becoming progressively 
richer in bromine. It appears to me that it is not fair to assume that 
a particular fraction of this product is entitled to rank as a definite 
chemical compound, solely on the ground of its containing an amount of 
bromine nearly agreeing with the formula NOBr,. The body to which 
Landolt assigns this formula evolves nitric oxide spontaneously and 
rapidly on the slightest elevation of temperature, and exhibits no defi- 
nite characters. I have found that, on distilling a mixture of nitrosyl 
sulphate and dry potassium bromide, great quantities of nitric oxide are 
evolved before any liquid begins to distil over. The distillate obtained 
was a black heavy liquid, resembling bromine, but it could not be 
heated without evolution of nitric oxide. I have not further ex- 
amined the compound. 


To return to the starting-point of this research, I must content 
myself at present with mentioning that my anticipations as to the pro- 
duction of nitroso-compounds by the aid of nitrosyl chloride have been 
only partially fulfilled Its action upon alcohol seems to give rise to 
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the same products that Professor Odling observed when employing 
the aqua regia gaxes. 

1 must reserve for a future communication an account of certain of 
its reactions, which I have already partly studied. 


CuiFton CoLLEGE, April, 1874. 


XXXIII.—Note on the Preparation of Ethyl Chloride and its Homo- 
logues. 


By Cuar.es E. Groves. 


CueEmicaL manuals describe several processes for the preparation of 
ethyl chloride from alcohol, the two most important of which are :— 

1. To saturate alcohol with dry hydrochloric acid, and after allow- 
ing the mixture to stand for some time, distil in a water-bath. 

2. To distil a mixture of alcohol, sulphuric acid, and common salt. 

Any one who has endeavoured to prepare large quantities of ethyl 
chloride by these methods must know how unsatisfactory they both 
are. The first, although it yields pure ethyl chloride, is open to the 
objection that only a comparatively small proportion, not more than 
about 15 per cent. of the alcohol, is converted into the ether, whilst at 
the same time torrents of hydrochloric acid are given off. The second 
process, besides these disadvantages, has the additional one that the 
chloride is very apt to be contaminated with ethyl oxide, as was first 
observed by Boullay. 


Ethyl Chloride. 


When a solution of hydrochloric acid in alcohol, which has been 
recently prepared, is gently heated, the first effect is to expel a portion 
of the gas dissolved, the temperature not yet being sufficiently elevated 
to cause the formation of any considerable quantity of ethyl chloride, and 
then, as the temperature rises, a portion of the hydrochloric acid reacts 
with the alcohol, producing ethyl chloride, which comes off with the 
hydrochloric acid, so that after a time nothing is left in the retort 
but slightly diluted alcohol containing some hydrochloric acid and ethyl 
chloride in solution. Now it seemed probable that if gaseous hydro- 
chloric acid were passed into boiling alcohol, it would react at that 
temperature with the ethyl hydrate and produce ethyl chloride; thus, 
the use of so large an excess of hydrochloric acid would be avoided, 
and a much larger proportion of the alcohol would be converted into 
the haloid ether. 


ETHYL CHLORIDE AND ITS HOMOLOGUES. 637 


The apparatus employed in this and the subsequent experiments 
consisted of a flask with a bent tube passing through the cork nearly 
to the bottom, to convey the hydrochloric acid into the boiling liquid, 
and an inverted condenser in which the alcohol vapour was condensed 
and flowed back again into the flask. The upper end of the condenser 
was usually connected with a wash-bottle partly filled with water to 
remove hydrochloric acid. On making the experiment just suggested, 
in this apparatus, it was found that a large portion of the alcohol was 
converted into the ether, but at the same time the latter was always 
accompanied by some gaseous hydrochloric acid. Although this was 
a great improvement on the ordinary process, it was far from being 
perfect, for when the alcohol had become somewhat dilute, the hydro- 
chloric acid almost ceased to act on it. Experiments were consequently 
made in the same apparatus by passing hydrochloric acid into boiling 
mixtures of sulphuric acid and alcohol. When these were in such pro- 
portions’ that their point of ebullition was between 140° and 150°, in 
fact, such as would yield ether when heated alone, it was found that 
although ethyl chloride was produced, it was accompanied by a com- 
paratively large quantity of the oxide, the two reactions— 


SO,.C.H;.OH + C.H;.OH = C.H;.0.C.H; + SO,H, 
SO,C.H;.OH > HCl = C.H;Cl + SO,;H, 


taking place simultaneously. When the amount of sulphuric acid was 
reduced until ethyl oxide ceased to be produced, the action was not 
perceptibly different from that which occurred when pure alcohol was 
used. 

As sulphuric acid had proved to be ineffectual in facilitating the 
conversion of the last portions of the alcohol into the haloid ether, it 
was determined to try some other compounds which had a strong 
attraction for water. Calcium chloride naturally suggested itself as 
the most convenient, and accordingly dry hydrochloric acid was passed 
into a boiling mixture of alcohol and the calcium salt, but the result 
was almost identical with that obtained with pure alcohol, ethyl 
chloride being formed in quantity, but accompanied by much hydro- 
chloric acid. On repeating the experiment, however, but substituting 
zinc chloride for the calcium chloride, a very unexpected result was 
obtained. 

Fused zine chloride was dissolved in about one and a-half to twice its 
weight of alcohol of 95 per cent.; considerable heat was evolved and 
the solution contained, suspended in it, a white compound insoluble in 
the alcohol and probably a zinc oxychloride. This mixture was intro- 
duced into the apparatus previously described, and a current of 
gaseous hydrochloric acid passed into the boiling liquid: the first effect 
produced was to dissolve the suspended oxychloride, and even for some 
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time after this had taken place, the gas still continued to be completely 
absorbed. Presently, however, a few bubbles of gas began to pass 
through the wash-bottle connected with the other end of the con- 
denser, and in the course of a few seconds the current of ethyl chloride 
vapour passing out through the water in the wash-bottle was as rapid 
as that of the hydrochloric acid passing in at the other side of the 
decomposition flask. In fact, the hydrochloric acid, even when a very 
rapid stream was passing, was so completely converted into ethyl chlo- 
ride that, on holding a rod dipped in ammonia in the current of vapour 
issuing from the apparatus, no appreciable cloud could be observed. 
This continued until almost the whole of the ethyl hydrate was con- 
verted into the chloride; ultimately hydrochloric acid began to pass 
through the apparatus, and in a few minutes the formation of ethyl 
chloride ceased, the gas which issued being completely absorbed by the 
water in the wash-bottle. On disconnecting the apparatus and ex- 
amining the solution of zinc chloride remaining in the flask, it was 
found to be quite free from alcohol, the whole of it having been con- 
verted into ethyl chloride, with the exception of the small portion 
which was carried away mechanically by the vapour of the latter. 
This reaction is so precise that it is quite comparable with those which 
take place with inorganic compounds, and offers an excellent method 
for the preparation of large quantities of the chloride, a kilogram of 
which can readily be prepared in a few hours. It forms a very good 
lecture experiment. 

I am unable to offer any satisfactory explanation of the peculiar 
action of zinc chloride. It is not merely a dehydrating action, since 
a concentrated aqueous solution of the chloride is almost as effectual as 
the anhydrous compound; moreover, neither calcium chloride nor 
sulphuric acid produce this effect. The supposition that the com- 
pound of zinc chloride with alcohol, (C,H,O).,ZnCl, is decomposed 
into ethyl chloride, zinc oxide, and water— 


(C,H,O).ZnCl, = 2C.H;Cl + H,0 + ZnO, 


seems to be precluded by the fact that the alcoholic solution of zinc 
chloride employed gave no ethyl chloride when boiled ; besides, although 
water decomposes the alcoholate, yet an aqueous solution of zinc chlo- 
ride will act. Although it was rendered improbable by the results 
obtained with calcium chloride that the combination of a metallic chlo- 
ride with the alcohol modified the action of the hydrochloric acid on 
the latter in any specific manner, yet it seemed desirable to ascertain, if 
possible, whether this was the case. Anhydrous ferric chloride, Fe.Ch, 
was dissolved in alcohol of 95 per cent., during which a considerable 
development of heat took place, and on placing the solution in the 
apparatus previously described and boiling it, no ethyl chloride was 
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evolved, but the ferric chloride was evidently decomposed, a brown, 
insoluble compound, probably an oxychloride being formed. On pass- 
ing in gaseous hydrochloric acid, this gradually dissolved, giving a 
clear yellow solution, and ethyl chloride began to be produced ; it was, 
however, accompanied by hydrochloric acid, and the result did not ap- 
preciably differ from that in which pure alcohol was employed. On 
introducing some zinc chloride into this alcoholic solution of ferric 
chloride, the evolution of hydrochloric acid ceased, and pure ethyl 
chloride was evolved, as in the former experiment. 

A very convenient method of collecting the ether is to pass the 
vapour into spirit which should be kept cool by surrounding it with 
cold water; at 16° alcohol will readily take up half its weight,* and 
this solution may be kept in an ordinary bottle and the chloride ex- 
pelled when required, by gently heating the mixture. After being 
washed with concentrated sulphuric acid, it is quite pure, the minute 
proportion of the higher homologues produced along with it from 
the fusel oil always present in the alcohol being retained by the 
spirit. 

- is frequently stated in text books that the vapour of ethyl chlo- 
ride is absorbed by concentrated sulphuric acid, which I believe is 
done on the authority of Kuhlmann (Ann. Chem. Pharm., xxxiii, 108), 
who, after speaking of the readiness with which it combines with sul- 
phuric anhydride, says, “Aqueous sulphuric acid likewise absorbs 
hydrochloric ether.” This statement is very apt to mislead, as sul- 
phuric acid only dissolves 1°3 per cent. of its weight, or four times its 
volume, at 13° C., only 1° above its boiling point,—which, according to 
Linnemann (Ann. Chem. Pharm., clx, 214), is 12°18°,—1:03 per cent., 
or three volumes at 20°, and 0°7 per cent. at 50°. This amount is so 
small that the best method of obtaining the ether dry and free from 
alcohol is to wash it by passing the vapour through concentrated 
sulphuric acid, as previously stated. 


Action of Hydrochloric Acid on Alcohol. 


Reynoso (Ann. Chim. Phys. [3], xlviii, 385) found that a mixture 
of alcohol and aqueous hydrochloric acid heated ina sealed tube to 100° 
yields ethyl chloride, but at the same time ethyl oxide is produced, 
although the quantity is very small. At 240° the amount of the latter 
is much greater, especially if there be but little hydrochloric acid pre- 
sent, the ether being produced by the action of the ethyl chloride on 
the alcohol, thus :— 


C.H;Cl + C.H;.OH = C.H;.0.C.H; +. HCl. 


* I found that alcohol of 95 per cent., when saturated at 21°, dissolved 48°3 per 
cent. of its weight of ethyl chloride. 
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Moreover, Boullay has shown that a solution of gaseous hydrochloric 
acid in alcohol undergoes slow decomposition at the ordinary tempera- 
ture, with formation of the haloid ether, which may be separated by 
the addition of water. On combining these two experiments, and 
heating a saturated solution of hydrochloric acid in alcohol to 100° in 
a closed tube for a few hours, the action was found to be much more 
rapid, a layer of the ether soon making its appearance on the surface 
of the alcohol.* 

A series of quantitative experiments were made by heating alcohol 
with hydrochloric acid in sealed tubes to 100°, both with and without 


the addition of dehydrating agents. The numbers given represent the 


mean of closely agreeing results, calculated for 100 parts of absolute 
alcohol. 

a. 105 parts of alcohol containing 100 parts absolute alcohol, 
C,H,O, mixed with 296 parts of a solution of hydrochloric acid con- 
taining 90 of dry hydrochloric acid, gave 52 parts of ethyl chloride 
after five hours’ heating, and 16 more after being heated for four 
hours longer: total 68 parts, the theoretical being 140. In this way 
(Reynoso’s) only 48°5 per cent. of the alcohol was converted, 
although a considerable excess of hydrochloric acid was present. 

b. 105 parts of alcohol, containing 100 of C,H,O, were mixed with 
286 parts of a solution of hydrochloric acid containing 86 of the dry 
acid, and with 180 parts of calcium chloride. After being heated 
three hours, 101 parts of ethyl chloride were produced, in the next 
four hours 28 parts, and in the next four hours 3 parts: total 182 
parts, corresponding with the conversion of 94°3 per cent. of the alcohol. 

c. A similar experiment, in which the proportions of calcium chlo- 
ride and dry hydrochloric acid were 280 and 84 respectively, showed 
that here 96:1 per cent. of the alcohol was converted. In both these 
experiments there was excess of hydrochloric acid. 

d. An equal quantity of the alcohol saturated with 75 parts dry 
hydrochloric acid, and heated for six hours, gave 95 parts of the ether, 
and in the next six hours 10 parts more, the total being 105 parts 
ethyl chloride, equivalent to the conversion of 93 per cent. of the 
hydrochloric acid. 

e. An experiment made in a similar way, but with the addition of 80 
parts of calcium chloride, equivalent to about one molecular weight of 
the calcium salt to three of alcohol, showed that 99 per cent. of the 
hydrochloric acid had been transformed into the haloid ether. After 
the conteats of the tube have been heated some hours, three layers of 
liquid make their appearance, the upper one being ethyl chloride, the 


* Nearly all the ethyl chloride employed in studying “The Action of Chloride of 
Ethyl upon Ammonia” (Journ. Chem. Soc., xiii, 331), was prepared by this method 
and by passing hydrochloric acid through boiling alcohol. 
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lower fused crystals of the hydrated calcium chloride, and the inter- 
mediate one a solution of ethyl chloride and calcium chloride in 
alcohol. In this and the previous experiment, d, the alcohol was 
slightly in excess. 

f. A mixture of 100 of alcohol, C.H,O, to 128 of sulphuric acid ab- 
sorbed only 14 parts of dry hydrochloric acid gas, of which about 75 per 
cent. were converted into the haloid ether when heated. A mixture 
in the proportion of 280 of sulphuric acid to 100 of alcohol absorbed 
only 4 parts of hydrochloric acid, from which it would seem that the 
latter is but slightly soluble in mixtures of alcohol with a large pro- 
portion of sulphuric acid. 

In all these experiments, after the first heating, the tubes were 
opened to allow the ethyl chloride to escape, again closed, and the 
residual mixture submitted to the same treatment. 


Preparation of Methyl Chloride. 


When a current of hydrochloric acid was passed into a boiling solu- 
tion of zinc chloride in twice its weight of wood spirit in the apparatus 
employed for the preparation of ethyl chloride, similar phenomena 
were observed; the hydrochloric acid was completely absorbed, and 
methyl chloride was given off. The methyl alcohol was thus com- 
pletely converted into the chloride, whilst the impurities which accom- 
pany it in the crude wood spirit were converted into a black tarry 
mass. The method of Dumas and Peligot (Ann. Chim. Phys. [2], 
lvii, 25) usually given of heating a mixture of 2 parts of sodium 
chloride, 1 of wood spirit, and 3 of sulphuric acid, yields methyl chlo- 
ride in an impure state, contaminated as it is with methyl oxide and 
sulphurous anhydride. 

If the methyl chloride could be readily reconverted into the alcohol, 
it would probably afford the best method of obtaining the latter in the 
pure state. 

Amylic alcohol may be converted into the chloride by the same pro- 
cess; but as the latter has a comparatively high boiling point, the 
inverted condenser should be replaced by a long tube, and the amyl 
chloride which distils over collected in a receiver, and after being 
washed with water to remove adhering hydrochloric acid, dried and 
rectified 

Glycerin, when treated with zinc and hydrochloric acid, yields a 


viscous substance, soluble in water. Phenol and cresol are not acted 
on. 
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Fluorescent Relations of Basic Uranium Salts. 
By Henry Morton (Chem. News, xxix, 17). 


SoME uranium compounds, presumably basic salts, from the manner 
in which they were accidentally obtained, were found to fluoresce with 
a continuous spectrum. An attempt was then made to prepare some 
basic compounds artificially, in order to examine the fluorescence more 
carefully. 

By the direct action of nitric, hydrochloric, sulphuric, and acetic 
acids on excess of moist uranium hydrate, cr on an alkaline uranate, 
solutions were obtained, which, on evaporation to dryness, yielded 
continuous spectra by fluorescence, the brilliancy of which depended 
greatly upon the particular alkali in combination with the uranium salt. 
In some cases, however, this was combined with a banded spectrum; 
when such was the case, the salt was judged to be impure, or not uni- 
form in composition. 

By boiling an acid solution of a uranate, precipitates were obtained, 
which, on analysis, were found to have a composition approximating 
to the formula, 3(U,0;).SO; + RO.SO; + Aq.; these also yielded 
continuous spectra. 

From the above the conclusion is drawn that all basic salts of 
uranium are distinguished by fluorescing with a continuous spectrum; 
and that it is possible in this manner to discriminate between a basic 
salt and a precipitate of uranium hydrate, since the latter possesses no 
fluorescent properties. 

J. W. 


Spectra of Boric and Phosphoric Acid Blowpipe Beads. 
By Cuar.Les Horner (Chem. News, xxix, 66). 


Susstitutinc phosphoric and boric acids for microcosmic salt and 
borax, as originally proposed by Ross, the author submits the coloured 
beads to the test of spectrum analysis. 

Nine diagrams are given, representing the appearance of the absorp- 
tion spectra of various metallic oxides when dissolved in one or other 
of the foregoing acids. 

1. Spectrum of a green bead of uranium oxide in phosphoric acid. 

2. Spectrum of chromium phosphate bead. 

3. Spectrum of didymium phosphate bead. ; 

4, Spectrum of tungsten oxide dissolved in phosphoric acid. This 
oxide produces a deep blue bead, resembling cobalt dissolved in borax. 
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5. Spectrum of tungsten oxide in boric acid. 

6. Same spectrum as No. 5, but modified by the addition of soda. 

7. Molybdenum oxide, dissolved in phosphoric acid. 

8. Molybdenum oxide in boric acid. 

In every instance the ‘spectrum varies with the amount of oxide 
present ; the number and intensity of the bands depending directly 
upon this circumstance. In some cases z5,}55th of a grain was recog- 
nisable, but the most suitable dilution appeared to be about 53,th of a 

rain. 

' The peculiar absorption spectra of molybdenum and tungsten oxides 
in boric acid is shown to be due to the presence of a trace of sulphur ; 
also that it is possible to develope these spectra when absent by the 
direct introduction of sulphur into the bead. A salt of cadmium 
treated in this manner yields a bead containing a precipitate of the 
yellow sulphide, which gives the very characteristic spectrum repre- 
sented in diagram No. 9. If the cadmium sulphide be allowed to pass 
into solution, the spectrum vanishes, but the addition of a small quan- 
tity of sulphur immediately restores the reaction. 


J. W. 


Relation of Strontium and Lithium Flames to Phospho- 
rescent Bodies. By R. Bérrcer (Chem. Centr., 1873, 529). 


Ir a mixture of four parts of strontium nitrate with one part of shellac 
is burned close to a Geissler’s tube filled with phosphorescent bodies, 
the phosphorescence of the bodies is seen with the light peculiar to 
them, on account of the blue ray of high refrangibility contained in 
the strontium flame. If, on the other hand, an alcoholic solution of 
lithium chloride is used, containing only red and yellow rays of low 
refrangibility, no phosphorescence, or scarcely any, is seen. 


G. FT. A. 


Action of Light on Chlorophyll. By A. Cossa 
(Deut. Chem. Ges. Ber., vii, 358—359). 


Ay alcoholic solution of chlorophyll becomes decolorised when exposed 
to the magnesium light for half an hour, even when it is protected 
4rom the heat by being surrounded with a stratum of water. Sensitive 
photographic paper exposed in a similar manner for the same time, 
side by side with the chlorophyll solution under a stratum of a solution 
of potassium dichromate, is scarcely acted on, whilst the chlorophyll 
solution is decolorised. On the contrary, when copper sulphate is 
substituted for the dichromate, the paper is blackened, but the chloro- 
phyll solution remains unchanged. 


C. E. G. 


New Supernumerary Bands Produced in Solutions of Chlo- 
rophyll under the Influence of Sulphuretted Agents. By 
J. CoHaurarp (Compt. rend., Ixxviii, 414—416). 


Tae phenomena relating to the absorption spectra of coloured organic 
liquids have a considerable interest, owing to their application to 
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chemistry, physiology, and toxicology; it is therefore important to 
make known any actions which can modify the appearances on which 
the analysis of such coloured liquids depends. 

In previous communications (Compt. rend., December, 1872, and 
January, March, April, May, and September, 1873) the author has 
pointed out the alterations which the spectrum of chlorophyll under- 
goes under very various influences, and now extends his observations. 

The nature of the solvent exerts a considerable influence on the 
phenomena. Thus when the chlorophyll is dissolved in fixed oils, the 
colour undergoes no alteration in full daylight in eight or ten months, 
In benzene the alterability of chlorophyll under the action of light, is 
rather quick, but far less so than in presence of alcohol. 

If to an alcoholic solution there be added a drop or two of potash, 
the green colour becomes more persistent, at the same time that the red 
band doubles itself after some time, as it does immediately under the 
influence of heat. The same doubling takes place under the prolonged 
action of ammonium sulphydrate, but it requires several months keep- 
ing in a dark place to produce the effect. An alcoholic solution of 
cabbage chlorophyll, treated with a little ammonia likewise develops 
these supernumerary bands, which always appear in the portion of the 
spectrum more refrangible than the red. 

C. H. G. 


On Galvanic Polarisation in Liquids free from Gas. 
By H. Hetmuourz (Pogg. Ann., xxvii, 483—493). 


One Daniell’s cell is capable of sending a strong, but quickly 
diminishing current through distilled water, which, however, is not 
decomposed, as the potential energy required for the decomposition of 
a certain quantity of water is greater than that set free in the equiva- 
lent chemical changes in one Daniell’s cell. This energy is consumed 
in producing polarisation of the electrodes, by which it is returned in 
the form of a strong, but quickly diminishing current, on their being 
connected with the platinum plates of a voltameter. Supposing both 
electrodes to be approached respectively by negatively charged oxygen 
and positively charged hydrogen, but so that actual union of these 
charges with those of the electrodes cannot take place, we may com- 
pare the decomposition-cell to a condenser of immense capacity, the 
insulating layer between the opposite charges being infinitely small. 
Mr. Varley, who, as well as Mr. Maxwell, had pointed out this analogy, 
has attempted to determine the condensing capacity of a cell with 
electrodes capable of polarisation. 
The object of the author’s experiments has been to determine in 
what manner the polarising as well as the depolarising current 1s 
influenced by the gases dissolved, either on the electrodes or on the 
intervening liquid. Supposing this gas to be hydrogen, it will then 
combine with the oxygen, which is urged by the current towards the 
positive electrode, whilst the hydrogen at the other end of the series of 
polarised water-molecules is set free at the other electrode. Thus 
actual chemical decomposition takes place, although the total work 
done by the current comes to this, that free hydrogen is transferred 
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from one electrode to the other. This phenomenon, for which the 
author proposes the name electrolytic convection, of course implies no 
violation of the laws of energy. If the electrode or the water be 
charged with oxygen, then oxygen disappears at the, negative, and 
reappears at the positive electrode. 

As the state of equilibrium which the current tends to bring about 
in the electrolytic cell is continually disturbed by the influence of the 
dissolved gas, the old condition of things being continually reproduced, 
it is clear that the current will never be checked, but will flow on as 
long as gas is present in the electrodes or in the water. Agitation of 
the water, causing the gas, which is gradually carried to one elec- 
trode, to be more quickly diffused again through the bulk of the 
liquid, increases the strength of the current. 

Hydrogen is far more efficient in maintaining electrolytic convection 
than oxygen, because it can be accumulated in much larger quantity 
on the electrodes, and when these have been richly charged, the current 
will flow with constant strength for hours, or even days. A current 
will also flow, although not for the same length of time, when no gas 
at all is dissolved in the liquid of the electrolytic cell. 

The influence of the occluded gas is distinctly shown by the fact that 
the duration of the current varies with its quantity. 

The electrolytic convection of the gas dissolved in the liquid is also 
proved by the rapidity with which two polarised electrodes, on being put 
in metallic connection, are discharged in water charged with gas, whilst 
in water quite free from gas, about 16 days are required for the com- 
plete depolarisation of the electrodes. When, after a short interrup- 
tion, connection is made again, the polarising current will recommence 
with greater intensity, because the hydrogen accumulated at the 
surface of one electrode has had time to penetrate into the interior, 
thus making room fora charge. On the other hand, after an inter- 
ruption of the depolarising current, the occluded hydrogen, having 
meanwhile advanced towards the surface, will give rise to a stronger 
current than before. 

When the electricity accumulated at the surface of the electrodes by 
the condensing action of the electrolytic cell has spent itself, the 
current is probably kept up only by the gas moving slowly from the 
interior to the front of the electrodes. In this stage the intensity is 
practically independent of the resistance of the circuit, the insertion of 
from 100 to 800 miles of telegraphic wire producing only a momentary 
deflection of the needle, even when the resistance of the other solid or 
liquid parts of the circuit does not amount to more than two miles. 
From this may be inferred the existence of an enormous resistance to 
the passage of the current from the plate into the liquid. — 


The Mechanical Theory of Electrolysis. By DomMAN.ip 
(Chem. Centr., 1873, 177—178). 


Tue author believes that the tensions of the poles of an hydro-electric 

element when open depend on conditions other than the electromotive 

force indicated when the current passes through a rheometer. Ohm’s 
VoL, XXVII. 2Y 
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method is less fit for the’examination of the theoretical value of the 
electromotive force than Poggendorff’s, since the effect of polarisation 
is not taken into account, and this is a function of the current. An 
experimental proof of this was afforded by the results obtained with 
Pincus’s silver chloride battery and with Daniel’s. With a Pincus 
element the author obtained 10°92 by Poggendorff’s compensation 
method, and only 8°68 by Ohm’s method; theoretical, 10°89. Bosscha 
found for the Daniel element 11°37 by Ohm’s method, and 12°04 by 
Poggendorff’s, the theoretical being 11°81. ake 


Action of the Electric Current on some Gases and Mixtures of 
Gases. Preliminary Notice. By M. P. v. Witpe# (Deut. Chem. 
Ges. Ber., vii, 355—357). 


Tue apparatus employed, which is a slight modification of that of 
Siemens, consists of three concentric thin glass tubes, the internal tube 
and the annular space between the two outer being filled with a conduct- 
ing liquid, such as a hydrochloric acid solution of antimony chloride, and 
connected with the poles of an induction-coil. The gas exposed to the 
action of the current is enclosed in the space between the innermost 
and the second tube, 

Sulphurous anhydride and oxygen, in the proportion of two vols. of 
the former to one of the latter, gradually unite to form sulphuric 
anhydride. Pure ethylene submitted to the electric current condenses 
to a liquid having an odour suggestive of petroleum and oil of turpen- 
tine: it is probably a polymeride of ethylene. Acetylene under 
similar circumstances is completely condensed, yielding a yellow oily 
liquid, which runs down the sides of the tube, and after the lapse of 
some hours forms a hard and brittle amorphous mass of a brown 
colour. No solvent for it could be found. When heated on platinum 


foil it deflagrates and leaves a very porous coal. 
C. E. G. 


On the Deviations of Gases, especially of Hydrogen, from 
Mariotte’s Law. By E. Buppr (J. pr. Chem. [27], ix, 
30—40). 


THE connection between pressure and volume of gases must, according 
to Regnault’s and Natterer’s experiments, be expressed, not in the 
form of Mariotte’s law, pv = const., but by the equation— 


pv = const. + A(p) 


where $(p), the form of which is at present not known, may be either 
positive or negative. Regnault, whose experiments extended to pres- 
sures of only 30 atmospheres, found ¢( p) to be negative for all gases 
except hydrogen, and expected that, also in the case of this gas, the 
deviation from Mariotte’s law expressed by ¢( p) would be negative at 
still higher pressures. Natterer, however, who employed pressures up 
to 2,790 atmospheres, found that for all gases the deviation became 
positive at very high pressures. According to A. Dupré. (Compt. rend., 
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lvii, lvix), the actually observed relations of volume and pressure can 
be pretty well represented by the formula— 
(c+ vp =(c+ u)~r 

where c signifies a constant quantity. If we imagine c to represent a 
constant volume of gas, called the covolume by Dupré, we see that 
Mariotte’s law holds for the total volume ¢c + v. The author has now 
by a careful examination found that Regnault’s and Natterer’s numbers 
for air and nitrogen do not conform to Dupré’s formula, but that those 
of hydrogen agree with it tolerably well. 

Transforming Dupré’s formula into 

(1.) up =a + kp, 
and putting vp = a + kpo, and up, = a — kp, we have— 


Po — & + kp 
Vipi a+ kp 
where — would be = 1 if Mariotte’s law were general. Calling 
Ip 1 
« the deviation from 1, we get— 
a + kp 
a+ kp 
(2.) om ae pr] ond ). 


a Vj 


— lor 


Regnault having made the greater part of his experiments so that 
: = 2, it is easy to substitute in (2) such values as to make 
1 


(3.) Sw a 3 
Po - 

Now we may, according to Clausius’s theory of gases, conceive each 
gaseous molecule to contain as its centre a sphere of elasticity bounded 
by repelling forces, which increase very rapidly on the approach of 
other molecules. These spheres may therefore be considered as hard 
elastic, or indeed as incompressible, as long as the temperature re- 
mains constant and the orbits of the molecules are great as compared 
with their diameters. Denoting the constant space of these elasticity 
spheres by «, we obtain— 

k + 


V1 


= b 
—_—_—, or shortly 
P 


(4.) vp = a + kp, 


where v, — i or a evidently represents the empty space between the 
elasticity spheres. 
This equation is in form identical with (1), and as, from Regnault’s 
and Natterer’s experiments, 4 and therefore has been computed to be 
a a 
0007 for hydrogen at 4° C. and at 1,000 mm. pressure, the author 
draws the following important conclusion :— 
2S 
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The elasticity spheres of hydrogen at 4° C. and at 1,000 mm. pres- 
sure occupy the ‘0007th part of the empty space between them; or, as 


0007 
1-0007 is very nearly = ‘0007, the elasticity spheres of hydrogen at 4° 


and at 1,000 mm. pressure occupy the ‘0007th part of its apparent 
volume. 

This, by a theoretical speculation, leads to the result, that in hydro- 
gen at 4° and at 1,000 mm. pressure the mean length of the excursions of 
the molecules is 358 times as long as the radius of the elasticity 
spheres. 


From the value of = it would also follow that the mean distance of 


the elasticity spheres from each other is about twenty times as great as 
their radius, a conclusion which is not quite in accordance with the 
generally accepted view that the dimensions of the molecules are very 
small as compared with their distances from each other. The author 
meets the objection by pointing out that, according to Natterer’s 
experiments, hydrogen ceases to follow Mariotte’s law even before it 
has been compressed to 7,55 part of its volume, or before the mole- 
cules have approached to #5 (= ¥ x55) of their original distance. 
From Natterer’s results the author has calculated a table of values of 


=, which, at a pressure of 170 atmospheres, already becomes nearly 


constant, remaining about ‘0007 (or Regnault’s value) up to 700 
atmospheres. 

In conclusion, it is shown that the original supposition that the 
Ceviations from Mariotte’s law are caused by the repelling forces of the 
molecules is by no means necessary, and that the function ¢(p) may 
really represent the difference of a positive and a negative part, which 
latter would be due to a residue of attractive forces of the molecules. 
It appears, however, that the negative deviation does not perceptibly 
interfere with that caused by the repulsive forces. . 

R. S$. 


Determination of Vapour-densities. By M. CrouLiesois 
(Compt. rend., lxxviii, 496—498). 


Tue following modification of Gay-Lussac’s arrangement was devised 
by the author in order to meet the acknowledged difficulties in deter- 
mining the vapour-density of certain liquids, especially those which are 
spontaneously inflammable or which readily decompose at low tempera- 
tures. The apparatus consists of a globe or flask, of 1} litres capacity, 
with an elongated neck 1:2 metres in length and 0:02 m. diameter. The 
neck is of uniform bore, and graduated to a millimeter scale. 

The capacity of the globe and tube having been accurately deter- 
mined, the apparatus is filled with mercury, inverted into a deep recep- 
tacle containing mercury, and the tube is fixed in a vertical position. A 
bulb containing a convenient quantity of the liquid under examination 
is passed into the flask, the point being previously broken against the 
inferior surface or the tube. The liquid vaporises instantly and de- 
presses the mercurial column. The division on the scale is noted, and 
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at the same time the barometric height; the difference between the 
two observations gives the elastic force of the vapour at the surround- 
ing temperature. In order to maintain uniformity of temperature 
throughout, the upper part of the apparatus is immersed in a reservoir 
of water. 

From the data thus obtained—the empty bulb having been re- 
weighed—the density of the vapour is calculated in the usual manner. 

The novelty and special advantage ascribed to this arrangement con- 
sists in the fact that it is unnecessary, as in Gay-Lussac’s method, to 
heat the vapour in order to ensure that the point of saturation has 
been exceeded; this can be ascertained by simply lowering the recep- 
tacle containing the mercury. If all the liquid has volatilised, the 
mercury does not remain at constant level, but the unsaturated vapour 
obeys Mariotte’s law as a permanent gas. 

Deville (ibid., 534) severely criticizes the new arrangement of 
M. Croullebois, which he considers altogether a disadvantageous modifi- 
cation of Gay-Lussac’s method. He points out that the manipulation 
of 25 kilograms (half a cwt.) of mercury in a flask would in itself 
present serious difficulties, and that owing to the size of the vessel, 
1} litres, and consequently to the large cooling surface, it would be 
difficult to maintain the gas at a uniform temperature, while any inat- 
tention to the latter, or to the well-known principle of Watt, would 
introduce serious errors. The introduction of the liquid into the vacuum 
by breaking the point of the bulb against the interior of the tube is alsd 
very objectionable, since the liquid would necessarily soil the walls of the 
tube where the fracture is effected, and at a point where the pressure 
of the mercurial column was considerable ; in all probability therefore a 
portion of the liquid would escape volatilisation ; and further, according 
to the author’s manner of operating, it is necessary, in this enormous 
apparatus, to search for the fragments of the bulb, and to collect them 
without losing a particle, in order to deduce the weight of the liquid 
employed, an operation which, if not impossible, would be certainly 
undesirable. He concludes by suggesting, that it would have been 
far preferable if the author had communicated in detail the results of 
actual experiment, instead of merely giving a general formula. He 
would thus have conferred upon the publication greater utility, and 
have enabled others to form a more correct appreciation of the value of 
the process. 

In reply to the above observations M. Croullebois remarks (ibid., 
805), that he did not attribute to his method any superiority over that 
of Gay-Lussac, but merely stated that, while in the latter arrangement, 
it was necessary to know previously the maximum tension of any liquid 
at certain temperatures, in order to insure that it was entirely volati- 
lised, by operating in the manner suggested, this knowledge could be 
entirely dispensed with, and that in many instances the determination 
of the elastic force of the vapour was a more difficult operation than 
the determination of the vapour-density itself. That this was un- 
doubtedly the case with the substance which he had experimented 
with, viz., liquid phosphoretted hydrogen; and he maintains his 
original opinion that his arrangement is specially appropriate for the 
study of this liquid and analogous substances. 
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He adds, that the fitting up of the apparatus presents no serious 
difficulty, and requires only ordinary care in manipulation. 
J. W. 


New Method for taking Vapour-densities, suggested by Dulong. 
By J. Dumas (Compt. rend., Ixxviii, 536). 


Some years ago Dulong devised a process which he thought would 
prove successful in determining the vapour-density of substances 
which attacked mercury, or of those whose boiling point was higher 
than that of this metal. The plan was communicated to Dumas, but 
never published. 

A flask of known capacity containing a very small, weighed quantity 
of the material was immersed in a bath at a known temperature. The 
flask communicated by means of a straight capillary tube with a baro- 
meter tube dipping in mercury. 

The weight of the vapour, its volume, the temperature, and pressure 
are thus obtained. The pressure being very slight, the vapour would 
be in a condition most nearly approaching that of a perfect gas. 

According to Dulong, no condensation of the vapour takes place in 
the capillary tube. - 

J. W. 


Researches on Crystalline Dissociation. 
By P. A. Favre and C. A. Vatson (Compt. rend., lxxviii, 668—673). 


WHEN a salt is dissolved in water, both the salt and the solvent undergo 
changes of volume, which are intimately connected with the molecular 
forces brought into action during the phenomenon. This paper gives a 
comparison of the results obtained with normal saline solutions,* and 
the acids and bases which produce them. 

1. A comparison of the volumes of the normal solutions of salts con- 
taining the same metallic radicals—a table of which is given—potassium 
and sodium for example, shows that they are sensibly constant what- 
ever the metalloidal radical with which they are associated. It will 
also be seen that the differences are sensibly constant on comparing 
salts containing the same metalloidal radical associated with different 
metallic radicals, as with the chlorides and bromides of different 
metals. There exists, therefore, a modulus of volume for normal 
saline solutions, analogous to those already established for the heat of 
formation, the capillary attraction, and the density. 

2. A table of the moduli for the principal metals and metalloidal 
radicals accompanies the paper, from which it appears that the modulus 
for a great number of the metallic radicals is the same, which is the 
more remarkable, as their equivalent weights differ greatly. Thus, 
magnesium, whose equivalent is 12, causes as great a variation of volume 
as cadmium, whose equivalent weight is 56. The case of lithium (7) 
and silver (108) is even more striking. 

3. As the mixture of a solution of an acid with one containing a 


* The term “normal solution” is used by the authors to denote a solution con- 
taining an equivalent of a salt in a litre of water. 
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base causes a development of heat, it might be supposed that there 
would be a contraction of the total volume; this, however, is not 
always the case, the formation of the salts of potassium and sodium 
being accompanied by an augmentation of the total volume of liquid. 
The phenomenon may be supposed to take place in the following 
manner :— 


Dissociation of SO,H into SO, and H* ............ Cold. 


Dissociation of NaO into Na and O........ kaeemeea Cold. 
Combination of SO, and Na to form SO,Na ...... -. Heat. 
Combination of H and O to form HO.............. Heat. 
Total increase of volume of the normal solutions after 
rr PT ee Pee eer: — 


And the final result of these different elementary actions is a develop- 
ment of heat, the development of heat in two of them being more 
than sufficient to compensate for the absorption of heat caused by the 
other three. 

4. Usually when a substance dissolves, there is a contraction of 
volume ; but this contraction is generally less than the volume of the 
body dissolved, so that when an equivalent weight of a compound is 
dissolved in a litre of water, the volume of the solution is greater than 
a litre. There are, however, some exceptions: aluminium sulphate, 
and sodium carbonate do not ‘sensibly increase the volume of liquid, 
whilst with potash and soda there is an absolute contraction. One 
equivalent of potash when dissolved in 1 litre of water gives a solution 
measuring only 996 cub. centims., whilst with soda the contraction is 
even greater, the volume being reduced to 987 cub. centims. 


C. E. G. 


Preliminary Notice of Experiments concerning the Chemical 
Constitution of Saline Solutions. By Watrer Noe. 
Hart ey (Proc. Roy. Soc., xxii). 


Tue author has been engaged in investigating the above subject during 
the last eighteen months, and his experiments being still in progress, 
he thinks it desirable to place the following observations on record :— 
The Effect of Heat on Absorption-Spectra.—When saturated solutions 
of coloured salts are heated to 100° C., there are: (1) few cases in 
which no change is noticed. (2) Generally the amount of light trans- 
mitted is diminished to a small extent by some of the more refrangible 
(the less refrangible), or both kinds of rays being obstructed. (3) 
There is frequently a complete difference in the nature of the trans- 
mitted light. Anhydrous salts not decomposed, hydrated compounds 
not dehydrated at 100°, and salts which do not change colour on de- 
hydration, give little or no alteration in their spectra when heated. 
Solutions of hydrated salts, and most notably those of haloid com- 
pounds, do change; and the alteration is, if not identical, similar to 
that produced by dehydration and the action of dehydrating liquids, 
such as alcohol, acids, and glycerin, on the salts in crystals or solution, 


* These symbols represent equivalents. 
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A particular instance of the action of heat on an aqueous solution 
is that of cobalt chloride, which gives a different series of dark bands 
in the red part of the spectrum at different temperatures, ranging 
between 23° and 73°. Band after band of shadow intercepts the red 
rays as the temperature rises, till finally nothing but the blue are 
transmitted. Drawings of six different spectra of this remarkable 
nature have been made. The changes are most marked between 33° 
and 53°, when the temperature may be told almost to a degree by 
noting the appearance of the spectrum. Though to the unaided eye 
cobalt bromide appears to undergo the same change, yet, as seen with 
the spectroscope, it is not of so curious a character, the bands being 
not so numerous. 

With cobalt iodide a band of red light is transmitted at low tempe- 
ratures ; this moves towards the opposite end of the spectrum with rise 
of temperature, until it is transferred to such a position that it consists 
of green rays only. In this instance the change to the eye is more 
striking when seen without the spectroscope, because the mixtures of 
red, yellow, and green rays, which are formed during the transition, 
give rise to very beautiful shades of brown and olive green. Thus a 
saturated solution at 16° was of a brown colour; at —10° it became of a 
fiery red and crystals separated ; at +10° reddish-brown; at 20° the 
same ; at 35° Vandyke brown; at 45° a cold brown tint with a tinge of 
yellowish green ; at 55° a decidedly yellowish green in thin layers and 
yellow-brown in thick; at 65° greenish brown, thin layers green, 75° 
olive-green. 

The brown liquid is a solution of the compound CoC},.6H,0, while 
the green probably contains the di-hydrate CoCl,.2H,0. 

The action of heat on solutions of didymium is characterised by a 
broadening of the black lines seen in the spectrum, more especially of 
the important band in the yellow; and in the case of potassio-didymium 
nitrate this is accompanied by the formation of anew line. In the case 
of didymium acetate, which decomposes with separation of a basic salt, 
the lines thickened on heating. 

Thermo-Chemical Experiments.—Regnauld (Institut, 1864; Jahres- 
bericht, 1864, p. 99) has shown that on diluting a saturated solution of 
a salt, there is generally an absorption of heat, but in one or two cases 
he noticed that heat was evolved. The change in colour which takes 
place on the dilution of saturated solutions of cobalt iodide, cupric 
chloride, bromide, and acetate is very remarkable. There is every 
likelihood that this phenomenon is due in each case to the formation of 
a liquid hydrate; and the author’s experiments have proved that in the 
above cases, at any rate, the heat disengaged is very considerable ; 
amounting, for instance, on the part of cupric chloride, at least to 
2,565 units when 1 gram-molecule of the crystalline salt is dissolved in 
its minimum of water at 16° C., and brought into contact with sufficient 
to make the addition of 40 Aq. 

On diluting cobalt iodide solutions, the heating effect is very much 
greater. 


W.N. H. 
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Evaporation of Automatically-weighed Quantities of Liquid. 
By S. Zavaeuia (Chem. Centr., 1873, 402). 


THE apparatus consists essentially of a lever, one end of which rests on 
the scale-pan and the other communicates with a floating valve, by the 
sinking of which the stream of gasis cut off. The lamp and vessel are 
placed on a scale-pan and counterpoised; a weight is added equal to 
the amount of fluid required to be evaporated, and the end of the lever 
is placed on the pan. As soon as the evaporation has proceeded far 
enough, the scale-pan rises, and by means of the lever depresses the 
valve and extinguishes the gas. a 


A Universal Burner. By R. MurencKs 
(Deut. Chem. Ges. Ber., vii, 284—285). 


TuIs paper can be only understood by the help of drawings. 


Inorganic Chemistry. 


Formation of Ozone by Combustion of Hydrogen in Oxygen. 
By R. BérrcerR (Chem. Centr., 1873, 498). 


Water freed from air by long boiling is weakly acidified and decom- 
posed by electricity in a thick-walled glass flask of about 360 c.c. 
capacity. By careful addition of a few c.c. of solution of caustic soda, 
the ozone in the mixed gases is destroyed, as is shown by testing with a 
strip of paper prepared with starch and iodide of cadmium. The 
mixed gases are then transferred to an equal-sized flask free from air, 
and containing distilled water, and exploded. Ozone is at once shown 
by the above test. 
G. T. A. 


Action of Induced Electricity upon Air. 
By R. Bérreer (Chem. Centr., 1873, 497). 


Ir a stream of sparks from an electro-magnetic induction apparatus is 
passed between two platinum electrodes in a glass bulb filled with dry 
air, the bulb becomes shortly filled with yellowish vapours of nitrous 
acid. If, on the contrary, the air be moist, and the sides of the bulb 
wetied with distilled water, while a little water is also placed in the 
bottom of the bulb, ozone is produced by the discharge, and nitrogen 
peroxide may be detected in the water. Hence the blue colour pro- 
duced in the ordinary method of testing for ozone with starch and 
lodide of potassium may be due either to nitrous acid or to ozone, 
according to the dampness of the air. 
G. T. A. 
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The Solubility of Selenium and Tellurium in Sulphuric Acid. 
By A. Hiteer (Ann. Chem. Pharm., clxxi, 211). 


Most text-books state that tellurium and selenium are precipitated 
unchanged by water from their solutions in sulphuric acid. Rose, 
however, mentions that on heating the tellurium solution, sulphur 
dioxide is evolved and tellurous acid formed; Fischer makes a similar 
assertion respecting selenium. These statements the author fully con- 
firms. A very concentrated solution of selenium does not, however, 
evolve sulphurous anhydride when boiled, but does so after further 
addition of acid. 
M. J. S. 


Working the Tellurium Vein of Nagyag. By v. Scurérrer 
(Chem. Centr., 1873, 370). 


Tue author finds it better to separate the admixed gold by means of 
oxalic acid than by ferrous sulphate (see last volume of this Journal, 
p- 1003). In precipitating the tellurium by sulphuronus acid, he 
observed that the greater part of the selenium—which is present in 
greater quantity than was supposed—comes down before the tellurium ; 
if this precipitate be treated with nitric acid, and the filtrate distilled, 
insoluble tellurous acid remains behind. 

The author says that he found in his experiments notable traces of 


sulphuric acid as a product of the combustion of sulphur in the air. 
M. M. P. M. 


Reduction of Carbon Dioxide to Monoxide by Ferrous Phos- 
phate. By E. N. Horsrorp (Chem. Centr., 1873, 370). 


WueEN sodium phosphate and ferrous sulphate are placed, together with 
a little water, in an atmosphere of carbon dioxide, this gas is reduced, 
both in sunlight and in the dark, to the state of monoxide. 

As the author also found that an ethereal solution of green leaves 
contained phosphoric acid, iron, potassium, and calcium, he infers that 
probably one of the first steps in the building up of the plant is the 
formation of ferrous phosphate. 


M. M. P. M. 


Safe Preparation of Chloride of Nitrogen. 
By R. Bérraer (Chem. Centr., 1873, 513). 


A sHort, wide glass vessel of about }-litre capacity, is filled with a 
solution of sal-ammoniac (saturated at 35°); a smaller glass-cylinder, 
e.g., & lamp-glass, closed at one end by a piece of bladder free from 
fat, and also filled with a solution of sal-ammoniac, is placed inside the 
wider vessel, so as to dip from half to one inch below the surface of the 
liquid. 

The cathode of a powerful battery (5 or 6 Bunsen’s elements at 
least) is introduced into the cylinder, while the anode, ending in a 
piece of platinum foil an inch broad, dips in a slanting direction under 
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the bladder.” The chloride is formed on the surface of the platinum in 
little yellow drops, some of which rise to the surface. 

If, before closing the circuit, the liquid in the outer vessel is covered 
with a thin layer of turpentine, each bubble, as it rises to the surface, 
explodes, and the experiment may be continued for a quarter of an 
hour without the slightest danger. a on 


Constitution of Phosphorous Acid and of Ethyl Phosphite. 
By C. ZimMERMANN (Deut. Chem. Ges. Ber., vii, 289—291). 


Ir, as some chemists assume, these compounds contain pentad phos- 
phorus, their constitution would be— 


H C.H; 
O—P OH and | me OC.H;. 
OH OC.Hs 


In this case, ethyl phosphite would, by saponification and subsequent 
oxidation, be converted into Hofmann’s ethylphosphonic acid. But it 
was found that by decomposing this ether with an alkali, common 
phosphites are obtained, while by oxidising it with nitric acid, phos- 
phoric acid is produced. When ethyl phosphite is kept for more than 
two months in an atmosphere of dry pure oxygen, it is completely 
converted into ethyl phosphate boiling at 214°. 

From this it appears that phosphorous acid P(OH); contains triad 
phosphorus, and therefore ought to form tribasic salts. To decide 
this point, 6 molecules of pure soda were added to one molecule of 
pure phosphorous acid. Absolute alcohol precipitated from this solu- 
tion a very viscid liquid, which was washed with alcohol until all the 
excess of soda was removed. As the compound could not be obtained 
in the solid state, the quantities of phosphorus and sodium were 
determined and found to exist in the atomic proportion of 1 : 3. The 
solution of this compound: is strongly alkaline, and easily reduces 
silver-solutions. That this salt cannot be obtained in the crystalline 
state is not surprising, considering the properties of the other alkaline 
phosphites. ae 


On the Nature of Bleaching Powder. 
By C. Gorpner (Deut. Chem. Ges. Ber., vii, 270—272). 


In this reply to Schorlemmer, the author says that the action of hydro- 
chloric acid on bleaching powder proves absolutely nothing, as any 
hypochlorous acid that might be set free would be at once resolved 
into chlorine and water; but the use of nitric acid must also be rejected, 
because the nascent chlorine might possibly be oxidised by hypochlo- 
rous acid. He therefore distilled freshly prepared dry bleaching 
powder with dilute sulphuric acid of different concentration, and found, 
as in his former experiments, that only chlorine was set free, and not a 
trace of hypochlorous acid formed. However, on using bleaching 
powder which had been exposed for some time to the air, or a moist 
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commercial product, he obtained, besides much chlorine, a not in- 
considerable quantity of hypochlorous acid. Odling’s view was well 
known to him, but he could not at first adopt it, as the reasons given 
by Odling did not hold good. By his own researches, however, he 
arrived afterwards at the same conclusion, and never thought of a 
direct combination of chlorine and lime which is again resolved by 
acids into its constituents. 

When bleaching powder is decomposed by acetic acid, one half of 
the active chlorine replaces hydrogen in the acid; this can be ex- 
plained only by means of the formula CaOCl,, and not by Ca(OCl), + 
CaCl,, because in the latter case only one-fourth of the chlorine would 
replace hydrogen. Wolters has also proved that the compound CaOCl, 
is formed when chlorine is passed into milk of lime: for on shaking the 
product with mercury, a quantity of mercuric oxide is formed, which 
is equivalent to the lime, a fact which cannot be explained by the 
second formula. 


Note by the Abstractor.—Mr. F. Kopfer has commenced in our 
laboratory a research on the action of mineral acids on bleaching powder, 
and has found that when the freshly prepared dry product is distillec 
with dilute sulphuric acid, a colourless distillate is obtained, which smells 
of hypochlorous acid, quickly bleaches indigo, and gives, on shaking it 
with mercury, a large yield of the oxychloride which Wolters has 
described. That hydrochloric acid is not suitable for the preparation of 
hypochlorous acid is quite obvious; dilute nitric acid certainly gives 
the best results, as it does not so easily liberate hydrochloric acid. 
Goepner’s objection that it might oxidise the nascent chlorine is quite 
untenable, because chlorine is always produced by the action ol 
oxidising agents on hydrochloric acid, and can be combined witl 
oxygen only in the presence of an alkali. In his first paper he has 
never adopted Odling’s view, but says: “If hypochlorous acid is 
therefore not contained in bleaching powder, this compound must be 
the product of a direct addition (Aufnahme) of chlorine to lime ;’’ and 
further on: “ The decomposition of the bleaching compound by mineral 
acids is simply the separation of chlorine, with formation of the corre- 
sponding calcium salt:—- — 


CaOCl, + SO,H, = SO,Ca + Cl, + OH:2. 


The other reasons which, according to Goepner, prove conclusively 
that bleaching powder contains the compound CaOCl,, do not prove 
anything at all: for it is quite obvious that its action on mercury or 
acetic acid cannot be altered by multiplying the formula by two and 
then resolving it into Ca(OCl,) + CaCl, :— 


CaOCl, + Hg = CaCl, + HgO 
Ca(OCl). + CaCl, + 2Hg = 2CaCl, + 2HgO 
2Ca0Cl, + 20,H,0 = (C;H.CI10,),Ca + CaCl, + 2H,0 
Ca(OCl).2 + CaCl, + 2C0.H,O = (C.H,C10,).Ca + CaCl, a 2H.0. 
C. S. 


= l 
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Formation of Superphosphate of Lime. By J. Kois 
(Compt. rend., lxxviii, 825—828). 


The first action of sulphuric acid on tricalcic phosphate is not the for- 
mation of monocalcic phosphate: for, on mixing 1 equivalent of pure 
tricalcic phosphate with 2 equivalents of sulphuric acid of sp. gr. 1°535 
the temperature rises to from 120° to 150°, according to the quantities 
operated on. At this temperature, monocalcic phosphate is partially 
decomposed into pyrophosphate and phosphoric acid, and the calcic 
sulphate formed being rendered partly anhydrous would also decom- 
pose any monocalcic phosphate. The product of the mixture of two 
equivalents of sulphuric acid with one equivalent of tricalcic phosphate 
was analysed immediately after mixing and at short intervals; it was 
found at first to contain much free phosphoric acid, 49 per cent. of the 
whole, which gradually diminished, whilst the monocalcic phosphate, at 
first slight, simultaneously increased. The first action would thus 
seem to be the liberation of two-thirds of the phosphoric acid, which, 
then acting on the residual tricalcic phosphate, forms monocalcic 
phosphate. It may be represented by the formula : 


6H.SO, + 3Ca;P,0, = 6CaSO, + 2H;PO, + Ca;P.,0s. 


With precipitated phosphate and phosphates easily acted on, the 
second reaction takes place almost simultaneously with the first, and 
the heat produced by the first reaction causes the production of pyro- 
phosphates ; but with more refractory phosphates, part of the phosphoric 
acid remains free for a considerable length of time, acting but slowly 
on the tricalcic phosphate. . 


* 


Aluminium Platinochloride. By A. WrELKow 
(Deut. Chem. Ges. Ber., vii, 304—306). 


WueN a solution containing aluminium chloride and platinum chloride 
is evaporated, long orange-yellow prisms are deposited, which contain 
Al,Cl;.2PtCl, + 830H,O. This salt is hygroscopic in moist air, very 
soluble in water or alcohol, and insoluble in anhydrous ether. At 52° 
it melts, and at 120° it loses 24 molecules of water, but the remaining 
water requires a temperature of 200° for its expulsion, the salt being 
decomposed at the same time. Zinc acts on its solution,. with libera- 
~~ of hydrogen, and deposition of platinum and aluminium 
iydrate. 

Schrauf has examined the crystals, and finds that they belong to the 
triclinic system, the axes a: 0): ¢ being in the proportion of 
1: 06418 : 0°5373, and inclined at the angles: — = 92°; » = 91° 35’; 
¢ = 90° 50’. 

_Observed faces :—100, 010, 210, 310, 110, 210, 310, 101, 112, 323, 
311. 


These results tend to show that aluminium and beryllium should not 
be classed together. 


T. B. 
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\Researches on Beryllium-Compounds. By A. ATTERBERG 
, (Deut. Chem. Ges. Ber., vii, 472—475). 


BeryLiium oxide, from the facility with which it forms basic salts, 
must be regarded as a weak base. The composition of the basic salts 
is very variable. In addition to the easily obtained and stable bi-basic 
salts, it also forms tri-basic, 7- 8-basic, up to 13- (14-) basic salts. 

From researches on the precipitation or non-precipitation of soluble 
bi- and tri-basic salts of beryllium, the acids are classified as follows :— 

(1.) Neutral salts, and also bi- and tri-basic salts, soluble: hydro. 
chloric, hydrobromic, hydriodic, sulphocyanic, nitric, chloric, per- 
chloric, formic, acetic. 

(2.) Neutral and bibasic salts, soluble; tribasic (insoluble or) de- 
composed by cold water: sulphuric, selenic, iodic, oxalic, ferricyanic, 
tartaric, citric. 

(3.) Neutral, soluble; bibasic, insoluble: selenious, succinic, ferro- 
cyanic, hydrofluoric, fluosilicic. 

(4.) Neutral salts, insoluble and easily formed : periodic, phosphoric, 
benzoic. 

With regard to the rational composition of the basic salts, they con- 
tain, when dried at 100°, just the quantity of water which corresponds 
with the quantity of the neutral salt and the oxide in excess, ¢.g., in 
the 2-, 3-, and 8-basic sulphates :— 


BeO.SO; + 2H,0 
2BeO.S8O; + 3H.O0 = BeO.SO;.2H,0 + BeO.H,O 
3Be0.SO; + 4H,0 = BeO.SO;.2H,0 + 2(BeO.H,0) 
8Be0.SO; + 9H,0 = BeO.SO;.2H.0 + 7(BeO.H,0). 


It is concluded from this that the basic salts of beryllium must be 
regarded as molecular compounds of the neutral salts and the hydrate 
(or oxide). 

The statement that beryllium oxide, when fused with an alkaline 
carbonate, expels carbonic acid, is not correct, as is also the case with 
regard to its solubility in fused alkali. 

The hydrate at 100° has the formula Be.O,.H,; freshly precipitated 
by ammonia, 3Be.0,.H, + 7H,0; separated by boiling from an alka- 
line solution, 3Be.0,.H, + H,0. 

In addition to the neutral chloride BeCl, + 4H,0, beryllium forms 
basic chlorides, e.g., 3BeCl, + 2BeO,H.; BeCl, + 3BeO,H:, definite 
only in solution, the former in dilute, the latter in concentrated solu- 
tion—an insoluble salt BeC], + 12BeO,H, + 10H,0, and double salts 
with SnCh, HgCl,, and AuCl;. 

Beryllium sulphate is not precipitated by potassiwm ferrocyanide, but 
on heating, Prussian blue separates out. Only on addition of ammo- 
nia can a colourless basic ferrocyanide be obtained. 

The neutral nitrate could not be prepared for analysis, as it is decom- 
posed on evaporation, with formation of a basic salt. 

The chlorate is still more easily decomposed, while chlorine is given 
off. The perchlorate with 4H,0 forms needle-shaped deliquescent 
crystals. The periodate, 3Be0,1,0, + 11, or 13H,0, is nearly insoluble 
in pure water. 
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The sulphate, BeO,SO, + 4H,0, loses half its water at 100°. Among 
double sulpates are K,0,S0, + BeO,SO, + 2H,O; an ammonium salt 
of corresponding composition; a sodium salt 3BeO,SO, + 2Na,0,SO, 
+12H,0; finally, an acid potassium salt BeO.SO, + K,0,SO, 
+ 2KHO.SO, + 4H,0. Isomorphous compounds, with sulphates of 
the magnesium metals, could not be obtained, at least with copper 
and iron; with manganese the result was doubtful. 

The selenate corresponds in composition with the sulphate. 

The selenite and chromate easily pass into insoluble basic salts. 

From a solution of neutral beryllium sulphate ordinary sodium phos- 
phate precipitated a neutral phosphate—-Bes.U..2PO + 7H,O—con- 
trary to the statement of Scheffer, who, however, operated on the 
nitrate evaporated at 120°—150°, and used for analysis the method 
with iron chloride and sodium avetate, which the author’s researches 
have shown to be untrustworthy. 

An insoluble and a soluble oxalate were obtained, both basic. The 
neutral oxalate, as well as the succinate and tartrate, crystallises with 
difficulty from a syrupy solution. 

Finally, attention is directed to the occurrence of the number three 
in the beryllium compounds :— 

The hydrates = 3BeO,.H, + 7H,O and 3BeO.H, + H,0. 

The periodate = Be,O,210, + 11H.0. 

The double salt = 8BeO,SO, + 2Na,.0.SO, + 12H,0. 

This favours the conclusion that beryllium oxide is not BeO, but 
Be,0;,(Be.O.H, + H,O, &e.). 

To settle this question, a determination of the specific heat of the 
metal is réquired. 

G. ® &. 


Gases evolved from Molten Iron. By A. Lepresur 
(Chem. Centr., 1873, 510). 


Tue author considers that the gases evolved from molten iron come 
from three sources. 

1, They were dissolved by the iron while melting in the furnace. 

2. They were dissolved by contact of the molten iron with the air. 

3. They were dissolved by contact of the molten iron with the mould. 

1. The evolution of gas from grey iron is small; the gas consists 
chiefly of hydrocarbons or carbon monoxide. From white iron more 
gas is evolved, together with little particles of iron, which are oxidised 
in the air. 

Spiegeleisen evolves a peculiar white fuming gas, which contains 
silica, and is probably silicon fluoride. 

The author thinks that the poorer an iron is in combined carbon, 
the more readily does it absorb gases containing carbon, while the 
richer it is in carbon, the more readily does it dissolve gases containing 
hydrogen. 

The primary cause of the evolution of those gases which have been 
dissolved in the furnace he traces to the diminished pressure under 
which the iron exists, as compared with the pressure in the furnace. 

2. By the action of the air, the surface of the molten iron becomes 


660 ABSTRACTS OF CHEMICAL PAPERS. 


oxidised. In iron containing much carbon, the oxygen is transferred 
from the air by means of the metallic surface to the carbon, which 
it oxidises to carbon monoxide, which again bubbles up through 
the molten mass: hence it is in such irons that we find the greatest 
amount of blisters on the surface after cooling. White irons show 
fewer of these, and spiegeleisen solidifies with a smooth surface. 

3. As the mould into which the molten iron is run always contains 
water, this water is vaporised by contact with the liquid iron, the 
steam thus generated is partly given off as gas, and is partly decom- 
posed, hydrogen being evolved, and iron oxide being formed. Again, 
if the iron contain sulphur, this, by reacting on the steam, will form 
sulphuretted hydrogen, which is often found in the cooled iron. 

M. M. P. M. 


On Hydrogenised Palladium. By L. Troost and P. Hauvre- 
FEUILLE (Compt. rend., xxviii, 686—690). 


Tue study of the tension of the hydrogen disengaged at various tem- 
peratures from hydrogenised palladium furnishes the necessary data 
for ascertaining whether the two bodies form a true combination, or 
whether the hydrogen is merely absorbed by the palladium. Whena 
chemical compound of a solid and a gaseous body is partially decom- 
posed by heat, an invariable tension is produced according to the 
temperature, and independent of the quantity of the compound re- 
maining undecomposed. On the other hand, bodies which have dis- 
solved gases, as water charged with carbonic acid, or those which 
have condensed them, as platinum black charged with hydrogen, 
disengage gases, which, at the same temperature, have tensions varying 
with the state of saturation of the bodies. 

The following experiments show that in hydrogenised palladium 
there is a definite chemical compound, Pd,H, and also an absorption of 
hydrogen gas. Palladium saturated with hydrogen at the negative 
pole of a voltameter, was introduced into a glass tube communicating 
with a manometer and also with a Sprengel’s pump, which admits 
first of the formation of a vacuum, and afterwards of the gas being 
expelled in measured quantities. 


Melted palladium. Spongy palladium. 
eS a 


- ~* 


Volumes of hydrogen Volumes of hydrogen — 


Temp. ‘fixed by palladium.  7esions. — 64 by palladium. 
100°2° 809 1428 mm. 779 715 mm. 
99:8° 743 909 ,, 743 493 ,, 
100:0° 700 098 Cy, 718 361 ,, 
100°0° 672 454 ,, 684 247 ,, 
100°5° 642 353 | pee a 
99°8° 610 238 _=CO44, 608 227 » 
100°0° 595 225 ,, 590 225 
100°1° 402 230 ,, 300 224 ,, 


This table shows, 1st, that when the volume of fixed hydrogen is 
more than 600 times the volume of the palladium, the pressure de- 
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creases very rapidly for each subtraction of hydrogen gas, which is 
the character of a solution; 2nd, that the pressure becomes constant, 
which is the character of a combination, from about 600 volumes of 
gas downwards. 

An experiment at about 160° confirms this invariability of pres- 
sure. 
Volumes of hydrogen fixed Tensions of the definite 


Temperatures. by palladium. compound. 
160°0° 589 1475 mm. 
161-0° 574 1500 _,, 
160°5° 480 1480 ,, 
160°0° 200 1480 ,, 


Two-thirds of the gas have thus been removed without any dimi- 
nution of the tension. When the last traces of Pd,H have been de- 
composed, the palladium remains saturated with dissolved hydrogen 
gas, and then shows a rapid decrease of pressure for each further sub- 
traction of gas. 


Temperatures. Volumes of gas. Tensions. 
161° 62 731 mm. 
160° 38 435 ,, 
161° 29 391 ,, 


From observations made between 20° and 180°, the same results 
were obtained, the tension remaining invariable when not more than 
600 volumes of hydrogen are present, which corresponds with the 
formula, Pd.H. 

The following table shows the tensions of dissociation of the com- 
pound, Pd,H (wire) :— 


Temperatures. Tensions. Temperatures. Tensions. 
20° 10 mm. 100° 232 mm. 
30° 16 ,, 110° 336 ,, 
40° 25, 120° 467 ,, 
50° 36 Cs, 130° 624 ,, 
60° 50, 140° 812 ,, 
70° 65 ,, 150° 1104 ,, 
80° 106 _,, 160° 1475 ,, 
90° 160 ,, 170° 1840 _,, 


The compound, therefore, emits no sensible amount of gas at the 
ordinary temperature. The tension becomes equal to the atmospheric 
Pressure between 130° and 140°, and from that point small increases 
of temperature cause a rapid rise in the pressure. The compound 
cannot then be prepared at above 130°, unless compressed hydrogen be 
wed. The most suitable temperature for preparing it is 100°, when 
the tension of dissociation is less than one-third of the atmospheric 
pressure. 

_These experiments prove that palladium forms with hydrogen a defi- 
ite compound, of which the formula is Pd,H. This compound once 
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formed can dissolve hydrogen gas in quantity varying with its physical 
state. This property of the compound explains the difference of the 
numerical results obtained by Graham, according as he employed 
palladium in wire or in sponge. 


; J. B. 


Solubility of Lead Sulphate in a Solution of Sodium Acetate. 
By H. E. Dessirs (Dingl. polyt. J., cex, 475). 


100 parts of water acidified with a drop of acetic acid containing 2°05 
parts of anhydrous sodium acetate, dissolve 0°054 PbSO,. 


100 parts, acidified, containing 8°2 NaC,H;0;., dissolve 0°9 PbSQ,. 
100 ” 9 ” 41:0 ” ” 112 ” 


The temperature does not influence the solubility; both sulphuric 
acid and Jead acetate produce a precipitate, as well as the usual pre- 
cipitants of lead and sulphuric acid. To determine if double decom- 
position had taken place between the lead sulphate and sodium acetate, 
alcohol was added which produced a precipitate of sodium sulphate and 
lead sulphate. Lead sulphate is soluble also in the acetates of manga- 
nese, zinc, nickel, and copper, but not in those of mercury and silver. 
Barium acetate does not precipitate all the sulphuric acid from lead 
sulphate, for a certain portion always escapes decomposition. 


W. R. 


On the Distribution and Determination of Thallium. 
By T. L. Putpeson (Compt. rend., xxvii, 563). 


Tue author has found thallium in metallic cadmium, in the copper 
pyrites of Spain and Norway, and in many other minerals, and believes 
it to be as widely diffused as lead. To discover and estimate this 
metal, a solution of the mineral to be tested is made in aqua regia, and 
all metals precipitated by hydrogen sulphide are thus removed. The 
filtered liquid is then boiled to drive off excess of hydrogen sulphide, 
treated with a slight excess of sodium carbonate, and filtered while 
warm. In the filtrate, the thallium is precipitated by ammonia sulphide, 
and weighed in the state of protoxide. 
J. B. 


On the Presence of Metallic Silver in Galena. 
By T. L. Putpson (Compt. rend., Ixxviii, 563). 


A saMPLe of galena from the exterior part of the vein of the Phoenix 
silver lead mine yielding more silver than usual, was microscopically 
examined, and found to be penetrated throughout with slender filaments 
of metallic silver. In the interior of the vein, where the galena con- 
tains finely crystallised lead carbonate, the metallic silver was not 


found. 
J. B. 


ee 
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Mineralogical Chemistry. 


A Cerium Phosphat? containing Fluorine. 
By F. Rapominsx1i (Compt. rend., xxviii, 764—766). 


TuIs mineral occurs at Korarfvet (Sweden), in imperfect crystals (one 
of which weighed 1,150 grams), associated with albite, gadolinite, 
hjelmite, emerald, &c. Colour, light yellow, inclining to brown. 
Translucent. Sp. gr. = 4°93. Powder, greyish-yellow. Doubly re- 
fractive. Infusible in the blowpipe flame. Analysis gave the follow- 
ing numbers, but as it was found impossible to free the mineral com- 
pletely from impurity, no formula is deduced from them :— 


Cerium oxide .......... neon 

Lanthanium oxide ............ 67°40 
Didymium oxide ............4. 

Pd dhitsuadtan écnwa manpadd 1°24 
PED, 5.566 6640 08eehs wevees trace 
ieee eee kena ‘ 0-32 
Phosphorus pentoxide ........ 27°38 
DE ws wdskeodueens tacdec 4°35 


B. J. G. 


Troilite. By S. Meunier (Compt. rend., Ixxviii, 763). 


RammetsBere (Berlin Akad. Abhandl., 1870, p. 84), supports the theory 
of L. Smith (Tenth Ann. Rep. Smithsonian Institution, 153), that troilite 
isa simple protosulphide of iron, in opposition to the author’s view of 
it (Ann. Uhim. Phys. [4], xvii, 43), as a variety of pyrrhotine (Fe;Sg). 
Meunier replies that both those chemists neglected to purify the 
mineral they emploved; moreover that the precipitation of mercury 
from corrosive sublimate by troilite, a reaction stated by Rammelsberg 
but which the author could not succeed in effecting, is not analogous 
to Meunier’s test for protosulphide of iron (Cosmos, Jan. 18, 1868), 
which consists in its power to precipitate copper from cupric sulphate. 
The meteoric iron of Charcas, e.g., decomposes the salt of mercury but 
not that of copper. Again, troilite, when submitted to the reaction 
of Jannetaz (this Journal [2], xii, 188), gives off no sulphuretted 


hydrogen. 
B. J. G. 


Tchermakite, 2 new Felspathic Mineral. By Fr. von Kosei 
(J. pr. Chem. [2], viii, 411—414). 


TuIs mineral occurs at Bamle, in Norway, in masses cleavable with 
unequal facility in two directions inclined to one another at an angle 
of 94°. It is of a greyish white colour, semi-translucent, and has a 


vitreous lustre, nearly adamantine on the more perfect cleavage-face. 
9 9 
z2 


- 
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Hardness = 6; scratches apatite distinctly. Sp. gr. = 2°64. It becomes 
phosphorescent when heated, melts before the blowpipe to a transparent 
glass, and gives off water when heated in a tube. It is hardly attacked 
by acids. 

An analysis gave the following results :— 


SiO, Al,0,; Mgd, NaOandtrace po, 


K,0. 
66°57 15380 800 6°80 2:70 = 99:87 
35°50 7°39 3°20 1°74 2°40 Oxygen. 
5 1 | i 


The formula is, therefore, 3(RO.3Si0,) + Al,0;.3Si0.2, approaching 
to that of a magnesian oligoclase. 

Its crystalline form, so far as can be judged from the cleavage 
specimens, disposes it to isomorphous intergrowth with the triclinic 
felspars. It does not, however, belong to that group, since it contains 
no lime, but must be regarded as a distinct member of the felspar 


series. 
W. R. 


Jordanite from Nagyag. By G. TscHerMAK 
(Jahrbuch fiir Mineralogie, 1874, 188). 


Tuts mineral, formerly known only from the Binnenthal (p. 134 of this 
volume), occurs also, together with blende and galena, at Nagyag in 
Transylvania, on a bed of drusy quartz. The lead-grey shining crystals 
have the form of thick plates with an elongated hexagonal outline, the 
largest measuring 2°5 mm. in breadth. They exhibit the faces 
P, +P, +P, +P, 2P, iP, iP, 3P, 4P, OP, together with dome-faces. 
Twin-formation parallel to oP. The mineral, heated in a tube, gives 
off sulphurous oxide, and yields a sublimate of arsenious oxide, and 
after prolonged heating, leaves a residue of lead oxide. On charcoal 
it melts, spreads out and partly volatilises, leaving a yellow coating of 
lead oxide. The Nagyag mineral gave by analysis :— 


8. As. Sb. Pb. 
17:06 9°90 1°87 70°80 = 99°63 


agreeing nearly with that from the Binnenthal, but having the arsenic 
partly replaced by antimony. 
H. W. 


White Lead Ore, or Cerussite. By A. Scuraur 
(Jahrbuch fiir Mineralogie, 1874, 305). 


N. v. KoxscHarow observed that cerussite forms two kinds of twin- 
crystals, namely, the ordinary form in which the combination-face is 
parallel to oP, and another in which it is parallel to oP3; crystals of 
the latter kind were found in the Solotuschinsk mine in the Altai 
mountains, and Schrauf has lately found that crystals formed according 


f 


‘4 
-] 
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to the same law occur at two other localities, namely, Rezbanya in 
Hungary, and Leadhills in Scotland. Those from the last-named 
locality show distinctly, by their mode of development, that cerussite 


twins having their face of combination parallel to oP are —s 
H. 


Topaz. By Hugo Kiemm™ (Jahrbuch fiir Mineralogie, 1874, 189). 


Tue author has analysed topazes from three localities, viz. :—-(1) Pyro- 
physalite from Brodbo; (2) Topaz from Miask; (3) Topaz from 
Freiberg. The mean results are :— 


a 2. 3. 
Fluorine ........ 17°106 17°167 17°447 
Ee ee 33°643 33°469 33°323 
pO re 56213 56°529 56°350 


106-962 107°165 1077120 


Hence he deduces the formula 5(A1,0;.Si0,) + AJ,F.SiF,. 

The close agreement in composition of topazes from different localities, 
leads to the conclusion that the mineral is not merely an isomorphous 
mixture of aluminium monosilicate with fluoride of aluminium and 
silicon, but a definite chemical compound exhibiting the proportion— 


| ee SiO,... 27°768 
Al... 5°050 Al,O3. . 46°893 
Bias 2°617 
25°114 Aluminium silicofluoride : 74661 Aluminium monosilicate 
or 1 : 3. 


The constitution of topaz might be explained by supposing that out 
of 6 molecules of aluminium monosilicate, 1 atom of oxygen is replaced 
by fluorine, a view which amounts to regarding the mineral as a basic 
silicofluoride of aluminium formed on the type of the monosilicate. 
Stideler, assuming that all the analyses of topaz give the fluorine too 
low, and that its amount should be estimated from the loss on ignition 
rather than from direct determination, proposes the formula— 


gsiO Sif, 

2(A10). $+ (Ald). f 
regarding topaz as a double salt of aluminy] silicofluoride with alumi- 
nium silicate. Stiideler supposes, indeed, that the gas given off by 
topaz on ignition is not pure silicon fluoride, but contains also hydrogen 
fluoride resulting from the decomposition of the aluminyl fluoride by 
the flame-gases, the fluorides of silicon and hydrogen being, in fact, 
present in the proportion in which they form hydrofiuosilicic acid. 
The amounts of loss per cent. sustained on ignition by various topazes 
are as follows :— 


Topaz from.... Trumbull. Brazii. Finbo. Saxony. 


 armaiigCtin:. 
onse Sd dR 23°53 23°03 24°80 22°98 20°73 23-00 
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Assuming, then, that the decomposition takes place as above explained, 
the average amount of fluorine in topaz may be estimated at 20°68 p.c., 
and caiculating the composition of topaz according to Stadeler’s formula, 
we obtain the following numbers :— 


Al,03. Si0.. F. 
55°75 32°61 20°48 = 10884 
H. W. 


Grochauite and Magnochromite. By Wessxy 
(Jahrbuch fiir Mineralagie, 1874, 300). 


THE name magnochromite was given by von Bock in 1868 to a chrome- 
ore rich in magnesia, occurring in the serpentine of Grochan, near 
Frankenstein in Silesia. It is black, without metallic lustre, and has 
a brown streak. Hardness below 6. Sp. gr. =1— 4110. It forms 
nodules imbadded in a mountain-green matrix, which ramifies into the 
lumps of chrome-ore in such a manner as to render mechanical separa- 
tion of the chrome-ore impossible. Perfectly pure portions of the 
matrix may, however, be detached from the chrome-ore. This matrix 
gave by analysis : 


SiO). Al,O;. FeO. MgO. H°0. 
28:20 2456 527 30°94 1215 = 10112 


Websky deduces from this analysis the formula Hy FesMg5; Al Sis Oo. 
If the isomeric admixture of aluminium-hemisilicate be deducted as un- 
important, the formuia of the mineral will be— 


R"Si,0, 
H,Al.0¢° 


It is, therefore, a new species, and Websky proposes to call it gro- 
chauite, from the locality in which it occurs. The thicker scales of 
the mineral contain small druses, in which the grochauite appears in 
six-sided tables, but its béhaviour to polarised light shows that it 
belongs, not to the hexagonal, but to an optically biaxial system. 

Deducting the composition of grochauite from that of the insepar- 
able mixture of grochauite and magnochromite, as given by v. Bock’s 
analysis, the remainder gives the composition of magnochromite, and 
shows it to be a compound belonging to the spinel group— 


SiO. Al,O3. Cr,03. FeO. MgO. H,0. 


Mixture ...... 5°71 29°61 33:25 13°61 1828 2:19 = 102°65 

Grochauite.... 5°72 5°22 _ 1:14 687 257 = 24°52 

Magnochromite — 2439 3324 1247 1141 — = 815l 
H. W. 


Strigovite from Striegau in Silesia. By Wrssky 
(Jahrbuch fiir Mineralogie, 1874, 302). 


ANALysis of this mineral from a recently opened druse gave— 
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SiO, AlOs; FeO; FeO. MnO. CaO. MgO. H,0. 
28425 16604 11482 26°211 7°247 0°364 0°364 3309 = 99°956. 


Neglecting the slight excess of water over two molecules, the 
empirical constitution of strigovite dried at 100° is H,(M").(R,)"'Si,On, 
in which M", = $Fe + 4(Mn, Ca, Mg), and (R.)“=2Al + } Fe. 
Among species nearly allied to strigovite, Websky enumerates aphro- 
siderite from Weilburg; delessite from La Gréve, near Mielin; cron- 
stedtite from Przibram; thuringite from Reichmannsdorf and 
Schmiedefeld ; and owenite from the Potomac river. 

H. W. 


Rhagite. By A. Wiessacu (Jahrbuch fiir Mineralogie, 1874, 302). 


Wir the newly discovered uranium ores from the ‘‘ White Hart” 
mine in Neustadtel, and especially with walpurgin, there occur light 
green spherules which, according to Cl. Winkler’s analysis, contain— 


Bi,O3. Al,O;. H,0. Fe,03.A],03. CoO. CaO. Matrix. 
72°8 142 4°6 16 15 05 33 = 985 


a composition indicating the formula 5Bi,0;.2As,0;.8H,0, which re- 
quires 79°5 p.c. Bi,O;, 15°6As,0;, and 4°9 water. 

The mineral therefore is a hydroarsenate of bismuth, resembling 
in composition the rare atelestite lately analysed by Frenzel. It dis- 
solves easily in hydrochloric, slowly in nitric acid ; decrepitates when 
heated in a tube, and crumbles, with Joss of water, to a cream-coloured 
powder; melts on charcoal before the blowpipe. Lustre slightly waxy 
externally, waxy to adamantine internally. Colcur light yellowish- 
green, mostly grape-green, frequently also nearly wax-yellow. Streak 
white. Translucent on the edges. Hardness = 5. Sp. gr. = 6°82. 
Brittle. It mostly forms small spherical or hemispherical lumps, some- 
times isolated, sometimes in botryoidal groups; the surface of the 
spherules is generally smooth. Fracture close and imperfectly con- 
choidal; nevertheless the mineral is not amorphous but crystalline, 
and the examination of a thin section by polarised light shows that it 
does not even belong to the regular system. . “~~ 


The Scheidsberg, near Remagen, on the Rhine. *By H. Méut 

, (Jahrbuch fiir Mineralogie, 1874, 202). 
Tuis mountain belongs to the bell-shaped summits which rise but to a 
small height above the sedimentary system of the Rhine. It is about 
281 meters above the sea-level, and is well known for the beauty of its 
basaltic columns. The ground-mass of the basalt exhibits thin sharp- 
edged rods and rectangular lumps, the latter with twin-striation, 
belonging for the most part to a plagicclase, and some perhaps to 
sanidin. Augite, in larger proportion than the felspar, exhibits distinct 
crystalline development only in its smallest fragments, the larger ones 
forming rounded grains. 


tH 
i 
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Magnetic iron-oxide is present in considerable quantity ; and finally 
olivine, partly in crystalline fragments, partly in crystals converted 
into serpentine on their edges. All these crystalline constituents are 
enclosed in a colourless magma, having the appearance of an amorphous 
glass, which, where it occurs in spots bounded on the edges by augite 
and magnetic iron, but otherwise free, belongs to nephelin. 

The nephelin mass is here and there ina state of transition into 
zeolitic substance. Macroporphyritically imbedded occur: augite in 
largest quantity, then olivine, magnetic iron, hornblende, and remains 
of tachylytic glass. 

The specific gravity of the Scheidberg basalt is 2843. Its analysis 
gave— 

Loss by 

SiO». TiO. Al,Os. FesO3. FeO. MnO. CaO. MgO. K,0. Na,0. ignition. 
43°60 0°82 11:76 7°84 15°38 0°23 10°32 3°33 1:36 3°42 1:00 = 99°06 
The uniformity of appearance of thin sections shows that the 


Scheidberg basalt is composed of a uniform material; it is in fact a 
plagioclastic anamesite. 
H. W. 


The Minerals of the Granitic Quartz-blocks of the Sierra de 
Cordoba, South America. By A. Srenzner (Jahrbuch fiir 
Mineralogie, 1874, 304). 


TuE Sierra de Cordoba, rising like an island from the Pampas, divides 
itself into three parallel combs, chiefly consisting of crystalline slates. 
In the midst of this slaty district, granite forms extensive plateaus, 
and in these occur huge quartz-blocks, often separated by weathering 
from the surrounding granite, and visible from afar as white shining 
reefs of rock. The quartz-blocks acquire peculiar interest from the 
minerals imbedded in them. They consist mainly of massive white 
quartz, but always contain mica, sometimes in tables of various sizes, 
sometimes in flower-like groups ; also orthoclase in considerable masses, 
sometimes a meter in size. Bery] sometimes occurs massive, especially 
at Rio Primero, near San Roque; its crystals, which may be seen at 
some distance, are sometimes fresh and of a light or greenish-blue 
colour, sometimes weathered and yellowish-green, but all very much 
cracked. Apatite occurs, sometimes in thin prisms in triplite, some- 
times in large masses imbedded in quartz. Triplite forms small 
clusters and veins in the quartz, of yellowish-brown, flesh-red or 
brownish-black colour, Analyses by M. Siewert: I of a light, II of 
a dark variety of triplrte gave— 


P.O;. FeO. Fe.03. MnO. CaO. F, Matrix (SiO,). 
I..... 8565 1830 — 87:84 446 494 0138 = 10182 
II. ... 8118 15°88 2:22 87:74 592 778 117 = 101°54 
In the quartz-blocks rich in beryl near San Roque, Stelzner also 


found columbite imbedded in small crystals, and crystalline lumps of 
the size of beans. The columbites usually occur on the surface of the 


MINERALOGICAL CHEMISTRY. 669 


beryl, and always on the opaque, yellowish-green beryls; they are 
iron-black and traversed by numerous cracks. An analysis gave— 


Nb,0; & Ta,O;. WO3. CuO. CaO. MgO. FeO. MnO. 
77°73 0°29 0°34 152 035 1498 613 = 101°34 


The quartz-blocks of the Sierra de Cordoba may therefore be re- 
garded as rich sources of large crystals of orthoclase and beryl, and as 
the matrix of beautiful masses of triplite. Apatite and columbite 
occur subordinate. This paragenesis shows, however, the remarkable 
analogy between the Argentine localities of columbite and those which 
have long been known at Rabenstein near Zwiesel, Chanteloube near 
Limoges, Chesterfield in Massachusetts, Plymouth in New Hampshire, 
and Haddam in Connecticut. H. W. 


The Granular Limestones of the Argentine Republic, and their 
Accessory Minerals. By A. Sreizner (Jahrbuch f. Mine- 
ralogie, 1874, 303). . 

Between the beds of crystalline slate of the Sierra de Cordoba 

there occur alternately zones of crystallo-granular limestone of 

various breadth and different colours: particularly remarkable is 

a medium-grained light blue marble. In the thinner limestone 

beds which alternate with gneiss or hornblende slate, the acces- 

sory minerals are especially characteristic, whilst in the thicker 
beds of limestone these minerals are found chiefly near the con- 
fines of the slate. The accessory minerals are—l. Quartz in 
single grains. 2. Orthoclase: crystalline grains, no crystals. 

3. Hornblende, in small prismatic crystals. 4. Biotite in small 

lamine. 5. Titanite in beautiful crystals, yellow or reddish-brown, 

and often intergrown in large numbers. 6. Garnet, in grains of red 

or green colour; also in fine crystals of the combination 00.202. 

7. Epidote, crystallised or cauline. 8. Coccolite in rounded, 

blackish-green, crystalline grains. 9. Wernerite in coarsely radial 

masses of the size of the fist, especially where the limestone alternates 
with hornblende slate. 10. Wollastonite, one of the most widely 
diffused minerals, sometimes in single grains porphyritically imbedded, 
sometimes in short sticks, irregularly filling entire zones, sometimes 
forming layers several centimeters thick, and of parallel or radio- 
fibrous texture; in the fresh state it is snow-white, and has a silky 
lustre. 11. Chondrodite in roundish yellowish grains, very numer- 
ous in the ceylanitiferous limestones of the Huerta. 12. Serpen- 
tine: yellowish-green, traversing the limestone in veins, or intersect- 
ing it in zones. 13. Ceylanite, in small octohedrons, especially 
abundant on the banks of the Rio Primero near the Calera. 

14. Calespar, filling up the clefts and druses. 15. Malachite. 
From the mode of occurrence and chemical composition of these 

accessory minerals, Stelzner conciudes that the aggregate of gneisses, 

hornblende-slates, and granular limestones of the Argentine Republic 
must be regarded as metamorphic formations. That some of the 


minerals are the results of concretionary processes can scarcely be 
doubted, H. W. 
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Transformation of Old Timbering into Lignite in the Rubbish 
of the Dorothea Mine, at Clausthal in the Upper Harz. 
By J. Hirscuwa.p (Jahrbuch f. Mineralogie, 1874, 204). 


In some of the older galleries of this mine, the timbering has fallen 
down, and has been buried in a mass of lumps of clay-slate, through 
which the waters of the mine are continually trickling. The wood is 
wet, and of leathery consistence, but pieces of it chopped off quickly 
harden in contact: with the air to a compact perfect lignite, exhibiting 
on the surface a brown colour and distinct fibrous structure, but on the 
cross section the aspect of a perfectly black, shining pitch-coal. The 
parts furthest advanced in transformation have a beautiful conchoidal 
structure, and are easily pulverised. 

It has hitherto been supposed that the conversion of wood into 
lignite dates from a time far beyond the historic period; and in fact 
the wood of the pile-dwellings, and even stems of trees imbedded in 
the upper diluvial strata, are far from being so much advanced in their 
transfurmation as to entitle them to be regarded as coeval even with 
the latest variety of lignite, namely fibrous lignite. But the history 
of the Dorothea mine shows that the transformation above noticed 
must have taken place in an interval not exceeding four hundred years 
from the present time. The circumstances which appear to have 
favoured it are the imbedding of the wood in extremely wet layers of 
slate rubbish, the waters trickling through these layers having taken 
up the products of decomposition of the pyrites of the upper levels; a 
uniform and relatively high temperature ; extremely limited circulation 
of air; and considerable pressure of the superincumbent rock-strata on 
the demolished timbering. 

To determine how far the actual conversion into lignite had pro- 
ceeded, the absolute heating effect of the material was determined by 
Berthier’s method with oxychloride of lead. It was found that 1 part 
by weight of the air-dried lignite reduced 21 parts of lead, whence the 
absolute heating effect was calculated to be 0°62, answering to an 
amount of carbon = 61°76 p. c. 


The hygroscopic water was found to be.... 11°23 p.c. 
The ash ....... oc caccecece cocesecnces EROS 
The ash was strongly coloured by ferric oxide, and had a distinct 


acid reaction. 
These results show that the transformation of the timbering 


is complete, and indeed further advanced than that in many of the 
later lignite deposits of the upper tertiary formations, as may be seen 


from the following comparison :— 


Absolute heating 
Hyer. water. Ash. Carbon. effect. 
Air-dry pine-wood.... 20 C 0°2 p.c. 40 0, 0°56 p.c. 
Stee waters coal.... 18 ” 10—16 ,, 57 ” 0°54 ,, 
Carbonised timbering 
of the Dorothea mine 11°23 ,, 13°56 ,, 61°76, 0°62 
Best tertiary pitch-coal 8 = -5-9 ,, 70—75 ,, 0°70 ,, 


H. W. 


is. Oe mis oe 
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Naturally-occurring Salts, and especially Laneburgite. 
By A. VouGer (Chem. Centr., 1873, 538). 


A DESCRIPTION of the salt-layers at Stassfurt, Kalusz in Galicia, and 
Liineburg in Hanover. Liinevurgite is a double salt of magnesium 
borate with water. 

G. T. A. 


The Sassal Springs at Chur. By A. Husemann 
(Chem. Centr., 1873, 615). 


Tue waters of two of these springs contain in 1,000 grams :— 
Upper Spring. Lower Spring. 

Monocarbonate. Bicarbonate. Monocarbonate. Bicarbonate. 
Sodium chloride.... 00217 0°0217 0-0290 00290 
Potassium sulphate.. 0°0408 0°0403 0:0919 0:0919 
Sodium sulphate.... 0°1298 01298 0°2896 0°3896 
Magnesium sulphate 01978 01978 — — 
Sodium carbonate .. — — 0°0522 0:0739 
Magnesium carbonate 1°4789 2°2525 15223 2°3197 
Calcium carbonate.. 9°8114 14-1284 6°6857 9°6274 
Ferrous carbonate .. 0°0649 0°0895 0-0972 0°1340 
Manganous carbonate 0°0471 0°0651 0°0126 0°0174 
Silicic acid carbonate 0°1342 0°1342 0°0876 0°0876 


Aluminium phosphate, lithium, barium, and organic matter—Traces. 


Total of solids .... 11°9261 17°0593 89681 12°7705 
Free and half-bound 
carbonic acid at 0° 
i 12322 c.c. 8080 cc. 
Wholly free at ditto 9715 ,, 6151°7 ,, 

G. T. A. 


The “Belvedra” Spring at Chur. By A. Huseman 
(Chem. Centr., 1873, 373). 


From 13 to 2 litres of water are discharged per minute, the tempera- 
ture of the water being 9°2°, while that of the air was 19°. The water 
is clear, sparkling, odourless, and has a pleasant fresh taste. Specific 
gravity = 1:009615. 

The gases contained in this water are entirely composed of carbon 
dioxide and nitrogen in the proportion of 98°13 per cent. of the former 
to 1'87 per cent. of the latter. 

In 1,000 parts of the water there are— 


ete ce 
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Potassium sulphate....° 0°2383 Ferrous carbonate 
Sodium eile? Ce Manganous 
o chloride .... 0°29238 Silicie acid 
ie iodide ...... 0°0002 Phosphoric acid .... . 
Lithium chloride 0°0028 Alumina 
Sodium carbonate .. 2°1356 Strontium, barium, 
Ammonium ,, seee 0°0956 sulphuric acid, and > traces 
Calcium » eevee 144898 organic matter .. 
Magnesium ,, es. 14670 
Total free carbon dioxide at 0° C. and 760 mm. = 10,415:1 c.e. 
M. M. P. M. 


The Bath Mud of Signieu, in the Schamser Valley, Grau- 
biinden. By A. Husemann (Chem. Centr., 1873, 373). 


1,000 parts of this mud contain— 


Sodium chloride = 0°024 Ferric arsenate...... 0°814 

» Sulphate ....= 0°040 Ferric hydrate...... 71°551 
Potassium ,, 0°042 Manganic hydrate .. traces 
Calcium - = 2677 Phosphoric acid ....= _ traces 
Calcium, ot — (0-080 Sand, with a teh — 19-894 

with humic acid alumina 

Magnesium sulphate. . 0°100 Green resin ........ 0227 
Calcium carbonate 15°008 Humic acid ........ 0°666 
Magnesium ,, 0°369 ED 046 caps e00% 0°848 
Ferrous a 3°017 Plant fibre 4892 


Ferric silicate 34°471 852°340 
M. M. P. M. 


Analysis of Nile Mud. By W. Knop 
(Landwr. Versuchs-Stat., xvii, 65—70). 


THE author has examined specimens of Nile mud from two localities, 
Minich and Achmin. They were very similar in composition, and did 
not differ much from thé specimen from Thebes previously examined 
(Chem. Soc. Jour., 1872, 644). The amount of humus was even lower, 
being only ‘23 per cent.; this is not surprising, as the former specimen 
was from a cultivated plot, whilst these were not. Sulphates were 
present only in traces, and the monoxides in the silicates were increased 
to an average of 6°48 per cent., with a corresponding decrease in the 
sesquioxides. The air-dried muds also contained ‘021 and ‘017 per 
cent. respectively of barium carbonate, of which a doubtful trace was 
found in the Thebes specimen. 
E. K. 


Atmospheric Dust. By G. TissanpiEeR 
(Compt. rend., Ixxviii, 821—824). 


THE amount of suspended matter in air was determined by drawing 
the air by means of an aspirator, slowly through distilled water con- 
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tained in Liebig’s bulbs, and afterwards evaporating the water to dry- 
ness. In this way 6 mgrms. of dust was obtained from 1 cubic meter 
of the air of Paris, taken at a height of 3 meters from the ground, in 
three days after an abundant rain on the previous night. After con- 
tinned dry weather in the summer, as much as 23 mgrms. were obtained 
from a cubic meter, but the ordinary amount was from 6 to 8 mgrms. 
From 1°5 to 3°5 mgrms. of dust was deposited, in different experiments, 
on a sheet of paper a square meter in area, exposed on a calm night, at 
a height of from 10 to 15 meters. The dust contained from 25 to 34 
per cent. of organic matter, burning brilliantly ; its composition may 
be fairly represented by the following analysis of dust taken from one 
of the towers of Notre-Dame, into which no one had entered for several 
years :-— 


Organic matter rich in carbon..... ecccscccccccccers 32°265 
(Soluble in water. Chlorides and sul- 
phates of alkalis and alkaline earths 9°220 
and nitrate of ammonia........... 
PU ossiseeseved 6120 
Mineral matter. < CUR oS dseeu seek 15°940 
Soluble in HCl< MgCO, and traces of 
| phosphates, soning, 2°121 
Mi éescuscseeeses 
( Insoluble in hydrochloric acid ...... 34334 
100-000 


Iron was present in notable quantity in all the samples examined, 


and is probably of extra-terrestrial origin. 
E. K. 


On some Remarkable Modes of Occurrence of Quartz. By 
Wessky (Jahrbuch f. Mineralogie, 1874, 113—131). 


On the Transition-Faces of Quartz. By F. Scuravrr (Ibid., 
190). 


On Separations of Silica and the Formation of Oolite. 
By A. Knop (Ibid., 281—288). 


Anhydrite and Gypsum at Airolo, and in the Val Canaria. 
By K. vy. Frirscn (Ibid., 299). 


The Eruptive Rocks of the Vicentine Territory. By A. v. 
Lasauux (Ibid., 201). 


| 
| 
| 
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Organic Chemistry. 


The Hardness and Density of Carbon from Pure Sugar. 
By F. Monier (Compt. rend., lxxiii, 420). 


Pure sugar heated in closed vessels leaves 17—18 per cent. of a 
carbon, having a density of 1°81—1°85, capable of scratching glass, 
but having little cohesion. By saturating this first mass with pure 
sugar syrup, and re-igniting several times in succession, it acquires 
such hardness that it will scratch topaz, but is not so hard as corun- 


dum. 
C. H. G. 


Metallic Derivatives of Acetylene. By R. BLocumany 
(Deut. Chem. Ges. Ber., vii, 274—276). 


THE precipitate produced by passing acetylene into an ammoniacal 
solution of cuprous chloride, has the composition C,H;,Cu,Q, and its 
constitution is therefore either 


CH C 
1 or {| Cu, + HO. 
CCu0H 


The silver-compound has the formula C,H,Ag,0. To determine 
the quantity of acetylene in coal-gas, it is passed through ammoniacal 
cuprous chloride, the precipitate well washed with warm dilute ammo- 
nia, dissolved in nitric acid, evaporated, and the residue ignited. 
Koenigsberg coal-gas was found to contain in 100 vol. 0.063 and 0-064 
vol. of acetylene, while that issuing from a Bunsen’s burner, with the 
flame ‘‘ burning down,” was found to contain, by gasometric analysis, 
0°96 vol., and by the determination as copper oxide, 0°80 vol. 


Action of Sulphur Dioxide on Zine Ethide. 
By 8. Zuckscuwerpr (Deut. Chem. Ges. Ber., vii, 292—294). 


Tuts reaction yields, according to Hobson, the zinc salt of an ethyltri- 
thionic acid, C.H;.S,0,H, but Wischin obtained only the salt of an 
ethylsulphinic acid, C,H;.SO.H. The author, on repeating these expe- 
riments, was likewise unable to obtain Hobson’s salt; the purified 
zinc-salt had the composition, (C,H;SO,).Zn + H,O, and the barium 
salt (C,H;SO-).Ba. 

On oxidising a concentrated aqueous solution of the free acid, 
Wischin obtained, besides ethylsulphonic acid, a small quantity of an 
oily product, which solidified on standing. This body is produced 
much more abundantly by the action of strong nitric acid on the zine 
salt. It crystallises from boiling alcohol in large, colourless, glistening 
plates, melting at 81°5°, and having the composition, CHi;8;0:N. 
When quickly heated, it decomposed, but on heating it carefully it may 
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be sublimed. In cold water it is almost insoluble, and boiling water 
decomposes it into ethylsulphonic acid, sulphuric acid, and ammonia. 
Boiling alkalis act on it in a similar way, only the quantity of sul- 
hurie acid formed is much smaller, and the same products are formed 
by heating it with hydrochloric acid in a sealed tube. Phosphorus 
pentachloride converts it into the compound, CIC,H,.SO,Cl, which with 
water yields chlorethylsulphonic acid, CIC,H;.SO;H. The constitution 
of this compound is expressed by the following formula, (C;H;.SO,),NO. 
C. 8. 


Compounds of Thallium with Alcohol-radicals. 
By F. C. Hartwia (Deut. Chem. Ges. Ber., vii, 298—-302). 


Wuen an ethereal solution of thallium trichloride is added to zinc- 
ethyl, thallium-diethylchloride separates : 


TICI, + Zn(C;Hs)2 = T1(C.H;).Cl + ZnCl,. 


This compound is slightly soluble in water, from which it separates 
in beautiful shining scales, which become altered by exposure to light, 
and explode when heated, evolving an inflammable gas, which is pro- 
bably a mixture of C,H, and C,H,. 

The following salts of thallium-diethyl were obtained by decomposi- 
tion between aqueous thallium-diethyl-chloride and the requisite silver 
salts; but the iodide was obtained by mixing solutions of thallium- 
diethyl-sulphate and barium iodide, the thallium-diethyl-iodide being 
, then extracted from the precipitate by means of boiling water. 

The sulphate ['T1(C.H;)2]250,, forms needles grouped in stars, is 
very soluble, and explodes at 205°. The phosphate ['T1(C.Hs)2]3PO,, 
forms needles which explode at 189°, and are easily solable in water or 
alcohol, but they are less soluble in hot than in cold water. The nitrate, 
Tl(C,H;)2NO3, dissolves with difficulty, and explodes at 236°. The 
acetate, 'T1(C2H5)2,C2H Oz, is easily soluble in water or alcohol, crystal- 
lises in hard, fine needles, melting at 212°, and distilling almost with- 
out decomposition at 245°. If rapidly heated it explodes. The iodide, 
TI(C,H;).1, forms white, silky leaflets, which explode at 195°, and 
dissolve in 1,000 parts of cold water. 

The hydrate of thallium-diethyl was obtained in silky needles, by pre- 
Cipitating a solution of the sulphate with barium hydrate, and evapo- 
rating the filtrate. It explodes if rapidly heated to 211°, and dissolves 
more readily in cold than in hot water. The solution is alkaline, and 
on neutralisation with acids, it yields the salts already described ; it does 
not, however, unite with carbonic acid. 

Thallium-triethyl does not appear to be produced by the action of 
thallium trichloride on zinc-ethyl, even when an excess of the latter 
is employed, and the action of zinc-ethyl on thalliam-diethyl chloride 
does not yield thallium-triethyl, but thallium, zine chloride, and a gas, 
which is probably a mixture of ethylene and ethane. Thallium-diethyl 
iodide reacts in a similar manner. 


T. B. 
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Attempts to obtain Thallium-triethyl. 
By Carius and Fronmtitier (Deut. Chem. Ges. Ber., vii, 302—304), 


Wuew thallium-diethyl chloride and mercuric ethide are heated 
together to 150°—160°, mercury separates, and a mobile liquid is 
formed, which passes off as a gas when the tube is opened. The reac. 
tion is probably as follows :— 


T1(C.H;)2Cl + Hg(C.Hs)2 => (CyHio)2 + TICl + Hg. 


Metallic thallium reacts on mercuric ethide at 160°—170°, with 
liberation of mercury, and on opening the tube a gaseous mixture 
escapes, which probably consists of a mixture of ethylene and ethane. 
A small quantity of a liquid remaining in the tube was found to be free 
from thallium. Similar resuits were obtained when the mercuric 
ethide was diluted with ether. 

The authors hope to succeed in obtaining thallium-triethyl by 
employing some other compound of thallium-diethy]. 

T. B. 


On the Products of the Oxidation of Isobutyl Alcohol, and 
on the Trichloracetone obtained from the so-called Iso- 
butylaldehyde. By G. Kraemer (Deut. Ges. Ber., vii, 252— 
258). 

Tue author contradicts the statement of Barbaglia that commercial 

isobutyl alcohol contains isopropyl alcohol. When commercial isobutyl 

alcohol is oxidised by chromic acid mixture, it yields carbonic anhy- 
dride, acetic acid, and isobutyric acid, besides aldehydic bodies, which, 
according to Barbaglia, contain acetone, the formation of which is 
attributed by that chemist to the presence of isopropyl alcohol. By 
the action of chlorine on that portion of the oxidation-products which 
boiled at 60° to 70°, the author obtained a crystalline compound melt- 
ing at 44°, and having the formula C;H,C1,0;, from which hydrochloric 
acid caused the separation of a colourless liquid boiling at 170°—172°, 
and containing C;H;Ci;0. The latier is trichloracetone, and the crys- 
talline body is its hydrate. Monochloracetone is formed at the same 
time, but other products have not been detected, although the quantity 
of material operated upon was considerable. The author employed 
19°38 kilos. of isobutyl alcohol. 

The author’s results are therefore again opposed to those of Bar- 
baglia, for he finds that acetone derivatives are formed when the 
products of the oxidation of isobutyl alcohol are acted upon by 


chlorine. 
WwW. fs: & 


Secondary Butyl Ether. 
By F. Kesset (Deut. Chem. Ges. Ber., vii, 291). 


THs compound is formed by the action of zinc ethide on the so-called 
ethidene oxychloride, CH;—CHCI—O—CHCI—CH,, in presence of 
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ether. It is a liquid boiling at 120°—122°, which, when heated with 
fuming hydriodic acid, yields secondary butyl iodide boiling at 
117°—118°. C. S. 


Dinitro-ethylic Acid. 
By 8. Zuckscuwerpt (Deut. Chem. Ges. Ber., vii, 291—292). 


Tue zinc salt of this acid was prepared by Frankland’s method, but the 
solution was not evaporated quite to dryness, and thus large rhombic 
crystals, C,H;)N,O,Zn + HO, were obtained. By the action of nascent 
hydrogen it is resolved into ethylamine and ammonia— 


C.H;.N.0.H + 8H = C.H;.NH, + NH, + 2H,0. 
The constitution of dinitro-ethylic acid appears, therefore, to be— 
C.H;.N—N.OH 
\Z 
O C. S. 


Ethylnitrolic Acid. 
By V. MEYER (Deut. Chem. Ges. Ber., vii, 425—434). 


To prepare this acid, one molecule of nitroethane is dissolved in an 
equivalent quantity of strong and well cooled aqueous potash, and 
after the addition of a little more than one molecule of potassium 
nitrite, dilute sulphuric acid is carefully added until the red colour 
which is first produced has disappeared. The liquid is now exhausted 
by shaking it three times with one-fourth of its volume of ether, and 
the dilute solution thus obtained is again shaken with a few c.c. of 
moderately strong potash. This concentrated solution of ethyl- 
nitrolic acid is decomposed by sulphuric acid, again taken up by ether, 
and this solution allowed to evaporate in shallow basins at the common 
temperature. The crystals, after drying over sulphuric acid, are 
pressed and recrystallised from warm water. The theoretical yield of 
ethylnitrolic acid is never obtained, as a not inconsiderable quantity of 
acetic acid is always formed at the same time. LEthylnitrolic acid is 
also produced, but only in small quantity, by using potassium ni- 
trate in place of the nitrite; a part of the nitric acid acting as 
oxidising agent is reduced to nitrous acid, which then gives rise to the 
formation of ethylnitrolic acid. 

_ The ethylnitrolates of sodium, potassium, ammonium, and barium 
dissolve in water, with a deep red colour, but could not be obtained in 
apure state. For their formation, water is required, inasmuch as nitro- 
ethane dissolves in an ethereal solution of ammonia without colora- 
tion, but on ‘adding a trace of water, the liquid assumes a deep red 
colour. The action of alkalis on ethylnitrolic acid is so sensitive that 
this acid might be used as an indicator in allalimetry. The ethyl- 
uitrolates of the heavy metals are coloured precipitates and very 
unstable compounds, changing easily into nitrites. The lead salt has a 
brilliant orange colour, and the silver salt is egg-yellow. 
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When ethylnitrolic acid is heated to 80°—81° it melts, and soon a 
violent reaction sets in; nitrogen and nitrogen tetroxide escape, and 
glacial acetic acid is left behind— 


2C.H,N.0; => 2C.H,O, + NO, + N3. 


The same decomposition goes on slowly at the common temperature, 
and quickly on boiling with an alkali, pure nitrogen escaping. In 
these different decompositions a small quantity of a white solid, con- 
taining nitrogen and melting at 61°, is always formed. Boiling water 
acts but slowly on ethylnitrolic acid, and a portion of it volatilises with 
the steam. 

Nascent hydrogen obtained from tin and hydrochloric acid or 
sodium amalgam, converts the acid into acetic acid, nitrous acid, and 


ammonia— 


C.H,N.0; + H, + H,0 = C.H,0, +N O.H + NH. 


This reaction shows that ethylnitrolic acid contains the radical acetyl. 
Concentrated sulphuric acid, when employed in excess in order to 
moderate the reaction, decomposes it into acetic acid and nitrous 
oxide— 

C.H,N,0; => C.H,0, + N,0. 


Ethylnitrolic acid is not produced, either by the action of nitrogen 
trioxide on dry nitroethane, or in presence of water, or by mixing an 
alkaline solution of nitroethane with potassium nitrite; but the forma- 
tion begins as soon as some acid is added to the latter solution; the 
liquid acquires a red colour, and by the addition of more acid the colour 
becomes deeper, until, when an excess has been added, the solution 
becomes colourless again. We may explain these facts by assuming 
that free nitrous acid has a constitution not analogous to that of the 
metallic nitrites. Nitrogen trioxide has most probably the following 
constitution, ON—O—NO, and the corresponding acid is ON—OH; 
for by acting on it with alcohol, ethyl nitrite is produced, but no nitro- 
ethane. On the other hand, the constitution of potassium nitrite 
appears to be O,''NK, for by means of it Kolbe prepared nitromethane. 
Therefore, in order to obtain nitroethane, we require the corresponding 
acid, which seems to exist only in the nascent state. Ethylnitrolic 
acid may be considered as an imido-compound of the unknown acetyl 
nitroxide, CH;—CO,NO,. In the formation of ethylnitrolic acid, this 
compound is first produced by the action of nitrous acid on nitroethane, 
CH;—CH,—NO., and the residue NH* combines with it to form 
ethylnitrolic acid, which has probably one of the following constitu- 
tional formule : 


O O, 
_ 70 _ * ” 
CH,—CO NC >NH CH;—CO—N€ 


* The fact that nitrous acid, when acting as oxidising agent, can introduce the 
imido-group into organic bodies, finds a confirmation in Liebermann’s recent re 
searches. By the action of potassium nitrite and sulphuric acid on phenols he 
obtained coloured bodies, which when heated with potash gave off ammonia. 
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By means of these formule, the formation, as well as the decompo- 
sitions of ethylnitrolic acid can easily be explained. 
C. S. 


Addition-products of the Allyl-compounds with Hypochlorous 
Acid. By L. Henry (Deut. Chem. Ges. Ber., vii, 409—416). 


Tit author has prepared various addition-products of HO.Cl with the 
following compounds: allyl alcohol, C,;H;OH, ethyl- allyl ether, 
C;H;.C.H;.0, allyl acetate, C;H;.C2H;0., allyl chloride, C;H;Cl, and allyl 
bromide, C;H;Br, from the study of which it appears that a molecule 
of hypochlorous acid, HOCI, unites with a molecule of the allyl-com- 
pound, forming the chlorhydrin of a glycerin- compound, C;H;.X. 
OH.Cl. 

It is certain, from Tollens’ researches, that the allyl-compounds, 
C;H;X, are derivatives of a primary alcohol containing the group 
CH,X, and therefore have the formula C,H;.CH,X. What is the 
structure of this bivalent residue C,H;? Three formula for the allyl- 
compounds are possible, namely— 


CH,X CH.X CH.X 
| | | 
a.) © (2.) OH, (3.) ” 
| | 
CH; CH CH, 


If the first formula represented the constitution of these compounds, 
the action of hypochlorous acid would yield an acetone, CH,X.CO.CH,, 
with elimination of HCl; in the second, a substituted aldehyde of 
propionic acid, CH,X.CH,.CHO. This, however, is not the case, a 
poe derivative being formed, which is possible only with the third 
ormula, 

The structure of the glycerin derivatives formed from allyl-com- 
pounds by the addition of HO.Cl may be represented in two ways— 


CH.X “ 
| 

(1.) CHCl (2.) ae 
| % 
CH,OH CHC 


This question is resolved by the result of the action of nitric acid on 


-allyl-dichlorhydrin, C;sH;Cl.OH.Cl. It yields dichloropropionic acid, 


CH.Cl.CHCICOOH, corresponding with the primary alcohol, 
CH,Cl.CHCI.CH,OH, and not a dichlorinated acetone, CH,Cl.CO. 
CH.Cl, as it would if it were a secondary alcohol of the form CH,Cl. 
CHOH.CH,Cl. The formula (1), that of a primary alcohol, repre- 
sents therefore these addition-products. 

The dichloropropionic acid is a thick colourless liquid, boiling at 
210°. After a time it solidifies to a mass of white needles, which melt 
at about 50°. The ether, C,H;.C3H;Cl,0., boils at 150°. Its vapour- 
density is 4°63. 

Similarly the oxidation of the a 

A 2 
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CH.OH, would yield a chlorobromopropionic acid, CH,Br.CHCl. 
COOH. 
Diallyl forms with hypochlorous acid an addition-product of the 
C,H;.0H.Cl 
formule, | . Itis a thick colourless liquid, which is but 
C;H;.0H.Cl 
slightly soluble in water, readily in alcohol and ether. Its density at 
7° is 1:4, and it cannot be distilled unchanged. This product will 
probably yield numerous tetratomic diallyl derivatives, and the author 
C;H;(OH). 
hopes by its means to obtain diallyl erythrite, | . Its con- 
C;H;(OH). 
stitution is at present undetermined, but it is certain that the radicals 
OH and Cl are united to four different carbon-atoms. By oxidation 
C;H;,ClOOH 
it will probably yield dichloradipic acid, | ° 
C,;H,;ClOOH 
_ The author introduces incidentally some remarks on the struc- 
tural formule of monochloro- and monobromo-propylene, which are 


CH;.CCl.CH, and CH;.CBr.CH, respeetively. 
C. E. G. 


z-Monobromacrylic Acid and Conversion of «-Dibromopro- 

pionic Acid into the 6-Acid. By O. Purtipri and B. To.iens 

(Ann, Chem. Pharm., clxxi, 333—340). 
Bortine alcoholic potash acts but slowly on a-dibromopropionic acid, 
and only by using an excess of potash is the desired result obtained, 
potassium a-monobromacrylate, C;H,BrO,K, being formed, which crystal- 
lises from water in rhombic plates. To obtain the free acid, sulphuric 
acid is added to a concentrated solution of the potassium salt, and the 
liquid is shaken with ether. It is very soluble in water and alcohol, 
readily attacks the skin, and crystallises in rectangular plates melting 
at 69°—70°. When kept, it soon gives off hydrobromic acid, and a 
soft brownish mass is left behind. On heating it with 3—4 parts of 
fuming hydrobromic acid to 100°, it is converted into 6-dibromopro- 
ptonic acid, which is also produced when «-dibromopropionic acid is 
heated with hydrobromic acid for eight days to 100°. This striking 
example of a molecular change may be explained by assuming that the 
a-acid, which at 120° is quickly resolved into hydrobromic acid and 
a-bromacrylic acid, undergoes the same decomposition slowly at 100’, 
and thus the following reaction takes place: 

CH;—CBr,—CO.H = CH,—CBr—CO.H + HBr = 


CH.Br—CHBr— CO.H. 
C. S. 


8-Monobromacrylic Acid from £-Dibromopropionic Acid. 
By R. Wacner and B. Tottens (Ann. Chem. Pharm., clxx!, 
340—355). 

8-Dipromopropionic acid is readily decomposed by boiling alcoholic 

potash, and the potassium 8-monobromacrylate, C;H:BrO.K, is easily 


ic 


y 
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obtained pure by leaving the solution to cool until no more potassium 
bromide crystallises out, and crystals of the bromacrylate begin to 
make their appearance. The solution is then evaporated, and the 
residue crystallised from water, in which this salt is less soluble than 
the bromide. It crystallises in brilliant, rectangular, striated plates. 
To prepare the free acid, a little more than the required quantity of 
sulphuric acid is added to a concentrated solution of the potassium 
salt, and the liquid shaken with a little ether, to obtain a concentrated 
solution, which is heavier than water, and can therefore be easily 
separated. On evaporating the solution, melting the residue with a 
little water, and pressing, the pure acid was obtained, crystallising in 
large brilliant square plates, or in a combination of the pyramid and 
prisms of the first order. Its odour resembles that of propionic acid ; 
it is very caustic, and blisters the skin. On distillation it undergoes 
partial decomposition, and when it is exposed to the light, hydro- 
bromic acid is given off, and a brownish black syrupy mass is left 
behind, which is soluble in alcohol, water and potash. When the 
crystals are kept over sulphuric acid, they become white and soft, and 
when they are treated with water, an insoluble residue is left behind. 

The sodiwm-salt, B-C;H,BrO,Na + H,O, is very soluble in water, 
and forms warty masses, consisting of tufts of microscopic needles. 

The ammonium-salt, 8-C;H,BrO,N Hy, crystallises in plates. 

The silver-salt, @-C;H,BrO,Ag, is acrystalline precipitate, consisting 
of small glistening plates. 

The calcium-salt, B-(C;H,BrO,),Ca + 4H,0, forms silky interwoven 
needles, which lose water in the air, but do not deliquesce while the 
anhydrous salt when kept becomes first liquid and then changes into a 
brown mass. 

The barium-salt, B-(C3;H,BrO.).Ba + 4H,0, is readily soluble in 
alcohol and hot water, and crystallises in microscopic rhombic plates. 

The strontium-salt, 8-(C;H,BrO,).Sr, crystallises from alcohol in 
microscopic plates. 

The zine-salt, 8-(C;H,BrO,),4Zn, is sparingly soluble in alcohol, and 
forms microscopic plates, often growing together in the shape of a 
cross. 

Ethyl 8-monobromacrylate could not be obtained by heating the potas- 
sium salt with alcohol and ethyl bromide; a better result was, how- 
ever, obtained by using the silver-salt. It is a liquid boiling at about 
155°—159°, with decomposition, ethyl bromide being formed, and a 
white insoluble body left behind. When the acid is heated with 
hydrobromice acid, it is reconverted into 8-bibromopropionic acid, 


CH,Br—CHBr—CO.H. 
C. S. 


Acryl Colloids. By R. Wacyer and B. ToLiens 
(Ann. Chem. Pharm., clxxi, 355—360). 


In the preceding papers it has been mentioned several times that 
bromacrylic acid easily changes into insoluble bodies. Thus on heating 
a larger quantity of 8-dibromopropionic acid with alcoholic potash, a 
violent reaction set in, and a yellow gelatinous substance was formed. 
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This acryl colloid leaves on drying only a small residue, resembling 
gelatin; it is insoluble in alcohol, ether, and water, with which it 
forms a bulky gelatinous mass from which mineral acids precipitate 
white flakes. Potash colours it yellowish ; bromine and iodine do not 
act upon it ; ammonia dissolves it almost completely, and this solution 
is not precipitated by hydrochloric acid. A similar body is formed by 
keeping 8-bromacrylic acid over sulphuric acid; it forms a porous 
mass, which differs from the a-compound by being precipitated by 
hydrochloric acid from an ammoniacal solution. A third colloid was 
obtained by acting with ethyl bromide on the potassium salt of the 
B-acid. It is insoluble in ammonia, and forms with it a yellow jelly. 
These three bodies have the empirical formula, C;H,O;, and seem to 


be related to vegetable mucilage. 
C. S. 


A Lactic Acid of the Allyl Series. Preliminary Notice. 
By A. Pinner (Deut. Chem. Ges. Ber., vii, 250—251). 


THE action of reducing agents upon trichlorolactic acid does not lead 
to the production of monochlorolactic acid, as the author had expected. 
When ethy] trichlorolactate is treated with zinc and hydrochloric acid, 
it yields an oil which boils at 145°—146°. Analysis showed that this 
compound was the ether of monochloracrylic acid, CHCI—CH.COOC,H;. 
It readily exchanges its chlorine for hydroxyl. When boiled with 
baryta-water, it gives, besides barium chloride and alcohol, the easily 
soluble barium salt of a lactic acid, which the author calls acrylactic 


acid. 

Analysis of the silver-salt led to the formula C;H,;AgO;. The acid 
is syrupy, but shows traces of crystallisation. Ethyl chloracrylate 
boiled with alcoholic ammonia, gives ammonium chloride and an 
alanine, CH(NH.)——CH—COOH, which differs therefore from ordi- 
nary alanine in constitution. Several secondary products make their 


appearance during the reduction of the trichlorolactic ether by zinc. 
W. A. F. 


Determination of the Constitution of Isomeric Crotonic Acids. 
By V. Hemiuian (Deut. Chem. Ges. Ber., vii, 297). 


WHEN Geuther’s quartenylic acid is heated for two hours to 170°—180° 
it becomes converted into the crotonic acid which melts at 72°. 

Ordinary crotonic acid, from $-oxybutyric acid, combines directly 
with HI or HBr, forming brominated or iodated normal butyric acids. 
The brominated compounds were converted into sulphoacids by means 
of ammonium sulphite, and the barium salts of these were separated 
by fractional crystallisation, and partial precipitation with alcohol. In 
this way barium a-sulphobutyrate, which crystallises well, and barium 
B-sulphobutyrate, which does not crystallise, were obtained. 

The mixture of iodated acids above mentioned yielded, on treatment 
with potash, a mixture of a- and £-oxybutyric acid. ; 

This simultaneous production of a and f derivatives from solid 
crotonic acid, indicates the formula CH;—CH——CH.CO.H for this 
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acid, and the constitution CH,—CH—CH..CO.H for the fluid modifi- 
cation. The investigation of this latter acid is difficult, owing to the 
facility with which it changes into the solid modification, but the 
oxidation of a carefully prepared specimen yielded carbonic acid, 
oxalic acid, and acetic acid, neither propionic acid nor malonic acid 
being produced. on 


Synthesis of Tetramethyl-succinic Acid. By C. Heit and 
A. WITTEKIND (Deut. Chem. Ges. Ber., vii, 319-—323). 


By the action of finely divided silver upon ethyl bromisobutyrate at 
120°—130°, the authors have obtained the ethylic ether of an acid 
which is isomeric with suberic acid. The yield was increased when 
the reaction was effected in presence of methyl iodide. Assuming 
M:rkownikoff’s formula for «-bromisobutyric acid, viz., CBr(CHs):. 
COOH, that of the new compound would be { OoHS COO by 
which it is represented as tetramethyl-succinic acid. The ethylic 
ether is a colourless oily liquid, having a pleasant ethereal odour, 
boiling at 230°—231 (uncorr.), and of specific gravity 1°012 at 0°, and 
1:0015 at 13°5°. The acid itself crystallises from water in small hard 
masses, Which seem to be made up of quadratic tables surmounted by 
pyramids. It melts at 95°, and may be sublimed in feathery crystals at 
temperatures above 100°; 100 parts of water at 11° dissolve 2°2 parts 
of the acid. The ammonium, potassium, and sodium salts are very 
soluble ; those of barium, calcium, lead, and copper form bulky pre- 
cipitates. The silver-salt is a white pulverulent precipitate, of which 
10,000 parts of water at 10° dissolve about 4 parts. A comparison of 
the properties of the new acid with those of suberic acid obtained by 
oxidation of fat, shows that these two bodies are only isomeric, not 
identical. Hence the constitution of ordinary suberic acid is still 
unknown. 


W. A. T. 


Silver Compounds of Biuret. By J. Bonni and 
H. GoLupENBERG (Deut. Chem. Ges. Ber., vii, 287—288). 


By adding two molecules of silver nitrate to a saturated aqueous solu- 
tion of one molecule of biuret, and then gradually ammonia or dilute 
soda, a white precipitate is formed, which soon blackens in the light, and 
has the composition, C,H;Ag,N;0,. It is readily soluble in nitric acid 
and ammonia, and sparingly in soda. By decomposing it with hydro- 
gen sulphide in presence of water, biuret is again obtained, and by 
heating the dry compound in the absence of air to 270°—280°, water 
and a little carbon dioxide and ammonia are given off, and a mixture 
of silver cyanide and paracyanide is left behind. These results are in 
contradiction to Finckh’s statement, according to which, by the above 
reaction, a precipitate having the composition of silver cyanurate is 
produced, while the solution contains urea. Finckh probably used an 
impure biuret containing urea. 


C. S$. 
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Derivatives of Sulphurea. By R. Maty 
(Chem. Centr., 1873, 218). 

TuE action of monochloracetic acid on sulphurea produces monochlor- 

acetyl sulphurea, according to the following equation :— 


Pit CH,Cl 
os¢ + | = cs¢ + OH, 
NH, COOH NH.CO.CH,Cl 


and when monochloracety! sulphurea is treated with ammonia or baryta 
water, hydrochloric acid is eliminated, and glycolyl-sulphurea, a sulpho- 
derivative of hydantoin, is formed— 
H, NCH: 
CS + NH; = CS | + NH,Cl. 


NH.CO.CH,C1 \wH.Co 


C. E. G. 


Silver-Compounds of Melamine. By C. Zimmermann 
(Deut. Chem. Ges. Ber., vii, 288—289). 


LieBic obtained from a hot solution of melamine and silver nitrate, 
crystals having the composition C;N,H,.AgNO;. On adding to this 
compound, a large excess of cold saturated silver nitrate, and heat- 
ing the mixture, a solution is formed, from which on cooling, needles 
consisting of C;N,H;.2AgNO; crystallise out. Aqueous ammonia 
decomposes this compound, white amorphous diargentomelamine, 


C;N-H,Ag», being formed. 


C. §. 


On the Cymene produced Synthetically from Normal Propyl 
Bromide and Crystallisable Bromotoluene. By F, Firrica 


(Deut. Chem. Ges. Ber., vii, 323—325). 


Tue hydrocarbon obtained by the action of sodium on a mixture of 
normal propyl bromide and crystallisable bromotoluene, is an oil which 
boils at 175°—176°, and by the action of nitric acid yields a mononi- 
trocymene, CyH,;NO,, together with a small quantity of the solid 
mononitrocymene. 

The identity of the products thus obtained from the artificial cymene 
with those from camphor, ptychotis, and thymol cymenes, shows there- 
fore that the three latter are normal propyl-methyl-benzenes, in which 


as already shown, the methyl and propyl occupy the para position. 
W.A. F. 


Observations on Cymene. By J. Guarescui 
(Gazzetta chimica italiana, ili, 545—550). 
TuIs paper contains a description of experiments relating to the con- 
version of cymene into oil of turpentine. The cymene was _ prepared 
from cumin oil, by several fractional distillations, and finally puritied by 
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means of sodium bisulphite. After separation of a small quantity of 
the purified product, which boiled below 174°, the remainder was dis- 
tilled with the aid of a bulb-tube, till three portions were obtained, ex- 
hibiting constant boiling points, and the dextro-rotatory powers stated 
in the following table :— 


Boiling point. Rotatory power. 


Bis ésvasones 174°—176° 25°3° 
Bos seovess --. 176°—178° 18°9° 
Be crcccescese 178°—181° 10°7° 


In case of adulteration with turpentine-oil, this impurity would have 
been found in the portion boiling below 174°; nevertheless this portion 
left in contact for a year with nitric acid and alcohol, did not yield 
any crystals of terpin. 

The cymene having thus been shown to be free from turpentine-oil, 
it was dissolved in a mixture of ether and alcohol, and subjected for 
20 days to the action of sodium-amalgam containing 4 p. c. sodium, a 
little hydrochloric acid being added from time to time. The greater 
part of the ether and alcohol was then removed by fractional distilla- 
tion, and the cymene was precipitated by water, dried over calcium 
chloride, and finally submitted to fractional distillation. The result 
showed that the boiling point was slightly lowered. A small portion 
distilled below 172°, and another between 178° and 181°; the rest 
exhibited the following boiling points and rotatory powers :— 


Boiling point. Rotation of the yellow ray 
in a tube 200 mm. long. 

172°—176° 22°7° 

176°—178° 11°4° 


Neither of these portions treated with alcohol and nitric acid yielded 
any crystals of terpin. 

These experiments are not very conclusive as to the possibility of 
converting cymene into turpentine-oil by direct addition of hydrogen. 
Nevertheless, the author is of opinion that, as turpentine-oil can be 
converted into cymene, the opposite transformation must be regarded 
as possible, though the method of effecting it in considerable quantity 
still remains to be discovered. He is further of opinion that the 
cymenes used in the previous experiments by himself and Longuinine 
in 1871, in which a considerable portion of the cymene appeared to be 
converted into turpentine-oil, must have been adulterated with a ter- 
pene, probably oil of lemon. He infers also from the experiments 
above described, that cumin-oil contains two cymenes, one of which is 
dextrogyrate. 

The paper concludes with a summary of the properties of cymenes 
from different sources, according to various authorities. 


H. W. 
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Determination of the Specific Gravity of Cymene from Various 
Sources; also of Cumene and Benzene. By G. Pr'sari and 
KE. Paterno (Gazzetta chimica italiana, iii, 551—578). 


THIs paper gives the boiling points and specific gravities of cymenes 
from four different sources, namely :— 

1. From cumin-oil, by fractional distillation; purified by treatment 
with sodium bisulphite, then by several distillations over sodium, and 
finally by fractional distillation at intervals of one degree of tempera- 
ture. 

2. From cymy! alcohol, by prolonged action of alcoholic potash ; 
distilled three times over sodium, and fractionated at intervals of one 
degree. 

3. From camphor, by distillation over chloride of zinc ; purified by 
repeated fractional distillation over sodium, then by heating it for 
several hours with sodium, and finally by distillation, collecting the 
portion which passed over at 181°6°. 

4, From thyme-oil, obtained by distilling Thymus capitatus in a 
current of steam. The cymene, separated by means of strong caustic 
potash, and twice distilled over sodium, was found to boil at a tempe- 
rature differing by only 2° from that obtained from cumin-oil. 

The following table exhibits the boiling points and specific gravities 
of the cymenes thus obtained :— 


From cymyl 
alcohol. 


| 
From camphor. From thyme-oil. 
| 


From cumin-oil. 


Boiling point 
(bar. at 761°4 175°1° 177 °25° 176 *55° 
—761°6 mm.) J 
Sp. gr. at 0°. 0 87446 0 °87227 0 °87224 0 °86542 
e 25°.. 0°85457 0 °85258 0 °85237 —_ 
9 50°.. 0 °83459 0 °82352 0 °83251 — 
” 75°.. 0°81409 0°81209 0°81230 — 
100°... 0°79307 0°79129 0 °79122 0 -78429 


The optical rotatory powers of the cymenes from cumin-oil and 
cymyl alcohol were determined for the yellow ray in a tube 200 mm. 
long. The cymene from cumin-oil purified as above exhibited a dextro- 
rotatory power = 11° 45'; after another distillation over sodium, it 
was reduced to 6° 30’. The cymene from cymy] alcohol gave in like 
manner the two values, 7° 46’ and 5° 11”; mean 6° 28’. 

The values of the boiling points and densities given in the table 
sufficientiy establish the physical identity of the cymenes from cumin- 
oil, cymyl alcohol, and camphor; that from thyme-oil does not appear 
to have been quite pure. 

The authors regard the cymenes from cymyl alcohol and from 
camphor as the purest of all; and from the mean values of their 
observed specific gravities, they calculate the interpolation-formula— 


S, = 8, — 0°000794826.t — 0:00000016124.1? — 0:0000000031453.+. 
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The volumes at various temperatures, that at 0° being taken as 
unity, are calculated by the formula— 


v, = v, + 0°000912097.t + 0:00000057037.t + 0°00000000547277.4°. 


The results are given in the following table :— 


Temp. Sp. gr. Volume. Temp. Sp. gr. Volume. 
0° 0 ‘872257 1-000000 55° 0 *828506 1 052799 
5° 0 *868286 1 -004580 60° 0°824469 1:058957 

10° 0 °864322 1 -009192 65° 0 °820411 1 (063193 
15° 0 ‘860360 1 -013839 70° 0°816330 1068511 
20° 0 -856400 1 °018525 75° 0 °812225 1-073915 
25° 0°852438 1 023255 80° 0 ‘808089 1°079411 
30° 0 °848477 1 -028034 85° 0 *803930 1 085002 
35° 0 °844501 1 ‘032865 90° 0 °799736 1 090693 
40° 0°840521 1°037753 95° 0°795507 1 -096487 
45° 0 836530 1042701 100° 0°791241 1 ‘102389 
50° 0 °832526 1 047716 — — — 


Cumene.—This hydrocarbon was prepared by distilling cumic acid 
with lime, and purified by washing with water and with potash, and 
distillation over sodium. The following table gives the observed 
specific gravities and volumes :— 


Temp. Sp. gr. Volume. 
Mr 0°87976 1:00000 
Oe déssseneds 0°85870 1:02451 
Oe cewcvescwe 0°85756 1:05038 
Te siwenseess 0°81585 1:07833 
OF sisviviess 0°79324 1:10907 


Benzene.—This hydrocarbon was obtained as a secondary product in 
the preparation of acetophenone hy distilling together the calcium salts 
of benzoic and acetic acids, and purified in the same manner as the 
preceding. The following are the observed specific gravities and 


volumes :— 
Temp. Sp. gr. Volume. 
O ..ce-s00es COR 1:00000 
 ciciiwnicicnan 0°883573 1:01801 
a 26 s¢aee6 0°872627 1:03078 
errr 0°846170 1:06058 
Te seugsenwe 0°818721 1:09865 


H. W. 


Identity of the Cymenes obtained from Camphor and from Oil 
of Turpentine. By E. Paterno (Gazzetta chemica italiana, iv, 
113—119). 

1. Cymene from Camphor. This cymene was prepared by Pott’s 
method of treating camphor with phosphorus pentasulphide; but 
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instead of first preparing the pentasulphide by direct combination of 
sulphur and phosphorus, and then acting on camphor, with the pro- 
duct, both which reactions take place with great violence, the three 
substances (100 grams of red phosphorus, 265 of flowers of sulphur, 
and 780 of camphor) were at once mixed together and heated over 
a gas-flame. Under these circumstances the two reactions go on 
together without violence, and by the time the whole is fused, the 
reaction is so far complete that it only remains to boil the mixture 
for a few hours, as long as hydrogen sulphide continues to escape. The 
cymene is then distilled, treated with potash, washed with water, dried 
over calcium chloride, and finally distilled over sodium and rectified. 
By this method 3 kilograms of camphor yield in two days 1 kilo. of 
cymene boiling at 175°—178° (uncorrected). 

Cymene-sulphonic acid, CjH,3;SO3H, is prepared by gradually pour- 
ing 5 parts of cymene into 4 parts of Nordhausen sulphuric acid, the 
reaction taking place without application of heat. The liquid diluted 
with water after an hour, separated from unaltered cymene, and neutra- 
lised with powdered marble, yields the calcium salt, from which the 
other salts may be prepared. 

The acid separated from its lead salt crystallises by evaporation in a 
vacuum over sulphuric acid, in transparent lamine. The calciwm salt 
crystallises in ill-defined laming, moderately soluble in water, also in 
alcohol and ether. Heated to 160° it gives off 8°6 parts of water, a 
quantity intermediate between those required by the formula— 


(CieHisSO3)2Ca + 2H.O and (CioHi3803)2Ca + 24H.0. 


Bariwm-salt.—By treating the calcium-salt with sulphuric acid, 
neutralising with barium carbonate, and evaporating the filtrate, two 
salts are obtained, one crystallising in white nacreous laminz, mode- 
rately soluble, and having the composition (C,H,;SO;).Ba + 3H,0, 
agreeing with the well-known barium-salt prepared from cymene 
obtained from cumin-oil ; the other less soluble, and yielding a quantity 
of water intermediate between 1 and 1} molecule. 100 parts of water 
dissolve 2°7 parts of the more soluble salt at 12°, and 1:43 to 1°54 of 
the less soluble salt at 24°. 

The existence of these two salts may perhaps account for the earlier 
statements respecting barium cymenesulphonate, according to which 
it crystallises, sometimes with 2, sometimes with 1 mol. water. 

The Lead-salt, (CijHi3SO3)2Pb + 3H,0, crystallises in small white 
nacreous lamine easily soluble in hot, less soluble in cold water. 100 
pts. water at 13° dissolve 1:43 pts. The copper-salt forms a bluish- 
white, light mass containing water of crystallisation, which it gives off 
at 150°, acquiring a chocolate colour. The nickel-salt (C\yH,3SO3).Ni 
+ 5H,0 crystallises in pale green scales. The sodium-salt crystallises 
in brilliant laminz, somewhat unctuous to the touch, and very soluble 
in water. 100 pts. of the salt heated to 140° lose 17-°8—17:12 pts. 
water, a quantity intermediate between those required by the formule, 
CywHySO;Na + 23H,O and CyHSO;Na + 3H,0. It gives off its 
water very readily in dry air at ordinary temperatures. The potussiwin- 
salt was obtained as a white soapy mass. 


' > oe 7! 
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2. Cymene from Turpentine-oil_—This cymene was prepared by the 
action of sulphuric acid on turpentine-oil. The cymene-sulphonic acid 
prepared from it as above described, gave a barium-salt and a lead- 
salt, each containing 3 mols. water. 100 pts. water dissolved 2°5 pts. 
of the barium-salt at 12°, and 1°42 pts. of the lead-salt at 13°. 

These results seem to leave no doubt as to the identity of the two 
cymenes above described. It must be noticed, however, that Riban 
(Bull. Soc. Chim., xx, 100) obtained from cymene prepared from 
terebene, a cymene-sulphonic acid whose barium-salt contained 2H,O. 

H. W. 


Synthesis of Phenyl-butylene. By B. AronnEIm 
(Ann. Chem. Pharm., clxxi, 219—242). 


Tue methods by which the author effected the synthesis of phenyl- 
butylene and of hexyl-benzene have already been described (Jour. 
Chem. Soc. [2], xi, 499). The latter substance resembles its isomeride 
amyl-toluene, and boils at 214°—215°. 

Pheny]l-butylene is formed in accordance with the equation 


it has a specific gravity of 0°901 at 15°5°, and is scarcely acted on by 
cold sulphuric acid, but on the application of heat, carbonisation takes 
place, sulphurous anhydride being evolved. Phenyl-butylene is much 
more stable than the lower members of the series, its tendency towards 
polymerisation being also less. Phenyl-butylene dibromide, CjH,Bro, 
was obtained by gradually adding bromine to an ethereal solution of 
the hydrocarbon, but it may be prepared in larger quantity, though not 
quite pure, by exposing phenyl-butylene to the action of bromine vapour, 
and treating the product with ethereal bromine as described above. 
This bromide forms a colourless, heavy oil, having a fruity odour. 
The continued action of alcoholic potash at 175°—180° removes all the 
bromine, an oil boiling between 176° and 200° being obtained. This 
oil probably consisted of regenerated phenyl-butylene and phenyl- 
crotonylene, CoH, which was contained in a portion boiling at 185°— 
190°. As this portion did not react with silver nitrate, it may be 
concluded that the group, CH—, was absent, or that this was masked 
by the presence of the phenyl group. When phenyl-butylene dibromide 
is passed over heated marble, hydrogen is evolved and naphthalene is 
formed— 


C,.Hi.Br. — (2HBr + Hi) = CH. 


Perhaps an isomeride of naphthalene could be obtained by similarly 
treating allyl-toluenc. 

It is probable that phenyl-butylene possesses a constitution analogous 
to that of the butylene which Wurtz obtained by the action of sodium 
on a mixture of allyl iodide and methyl chloride; but as this reaction 
is probably accompanied by shifting of the carbon in the allyl group, 
and the oxidation of phenyl-butylene yields phenyl-bromopropionic acid, 
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the following equation perhaps represents correctly the formation of 
phenyl-butylene : — 


C.H;.CH, Cl + Na, + I CH,-CH—CH, = 


C,H;.CH,—CH——CH—CH; + NaCl + Nal. 


If this be admitted, the remaining reactions concerned in the synthesis 
of naphthalene become— 


I. C,H;.CH.—CH—CH—CH; + Br, = C;H;.CH.—CH—CH—CH,;. 
Br Br 
II. C,H;.CH.—_CH—CH—CH,; - 2HBr = C,H;,CH—CH—CH—CH.. 
Br Br 


.- 


If, on the other hand, the shifting of the carbon in Wurtz’s reaction 
be not admitted, phenyl-butylene must be represented as C,;H;.CH,— 
CH,—CH—CH2, and the formation of naphthalene can be repre- 
sented by the following equation, but the author prefers the former 
assumption :— 

I. C,H;. CH,—CH,—CH—CH, + Br, = C,H. CH.—CH,—CH—C H.. 

Br Br 
II. C,H;.CH,—CH,—CH—CH, —2HBr = C,H,.CH,—CH.—CH—CH. 
Br Br 7 ee 
III. C,Hy.CH,—-CH,—CH —CH—H,=C,H,.CH—CH—CH—CH. 


—_ 


Phenyl-butylene bromide was oxidised by nitric acid and, in one 
case, phenyl-monobromopropionic acid, corresponding in properties 
with that of Glaser, was obtained, together with a viscid product, 
smelling like nitrobenzene; but all subsequent oxidations of pheny)- 
butylene led to the formation of benzoic acid. Thus the conditions 
required for insuring the formation of phenyl-monobromopropionic acid 
are not understood. 

T. B. 


Formation of Anthracene from Benzyl Chloride. 
By J. ZincKe (Deut. Chem. Ges. Ber., vii, 276— 280). 


Limpricut has shown that, by the action of overheated water on benzyl 
chloride, anthracene and the hydrocarbon C,yHy are produced, and 
van Dorp has shown that the latter body is identical with benzyl 
toluene. These hydrocarbons are, however, not the direct product of 
the reaction, which is a very complicated one, and are formed only by 
distilling the crude product, which does not contain any of them, but 
consists chiefly of the chloride, C,,Hj;Cl, and hydrocarbons boiling in a 
vacuum from 280° to above 300°, together with smaller quantities of 
other chlorides, alcohols, and ethers. The chloride, C,4H,3Cl, boils in 


of 
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a vacuum with partial decomposition at 204°—206°; but on distilling 
it under the common pressure, it is resolved into hydrochloric acid, 
benzyl chloride, and benzyl-toluene, and leaves behind amorphous hy- 
drocarbons, which, on distillation, are resolved into toluene and anthra- 
cene. The higher hydrocarbons which are produced, together with 
benzyl-benzene or benzyl-toluene by the author’s zinc-reaction, yield, 
also on distillation, chiefly toluene and anthracene, and it appears very 
probable that coal-tar does not contain anthracene, but very complicated 
hydrocarbons, which on distillation are decomposed in a way similar to 
that of the above products of condensation. a 


Conversion of Dinitrobenzene into Dibromobenzene. By 
C. WursteR and U. GruBeNMANN (Deut. Chem. Ges. Ber., vii, 
409—416). 


Griess has mentioned that the bromonitrobenzene melting at 56° yields 
a liquid dibromobenzene, in which the nitro group is replaced by 
bromine. It seemed probable that this dibromobenzene prepared from 
dinitrobenzene would prove to belong to the meta series. This the 
authors find to be the case. ; 

Acetanilide was brominated by means of bromine-water, and the dry 
bromo derivative nitrated by dissolving it in a cooled mixture of nitric 
and sulphuric acid, and pouring the product into water. The nitro- 
bromacetanilide was then decomposed by heating it with a solution of 
sodium hydrate, and the bromonitraniline treated with nitrous ether. 
Atter removing a portion of the alcohol by distillation, the product was 
precipitated by water, and the bromonitrobenzene purified by distillation 
ina current of steam. After being pressed and repeatedly crystallised 
from alcohol, the bromonitrobenzene melted at 56° and was converted 
into bromaniline by tin and hydrochloric acid. The bromaniline was 
quite pure, distilling entirely at 241°5°, and solidifying at a low tempe- 
rature to a crystalline mass which melted at 16°. The hydrochloride 
of bromaniline, C,H,BrNH,Cl, crystallises in nacreous scales which 
are easily soluble in water, but with difficulty in hydrochloric acid. 
The platinum-salt (C,H,BrNH;Cl).PtCh, is a yellow crystalline pre- 
cipitate. 

Ino convert the bromaniline into dibromobenzene, il was covered with 
nitric acid, saturated with nitrous acid, and dilute sulphuric acid added ; 
the perbromide was then precipitated by the addition of bromine-water. 
This perbromide, when boiled with absolute alcohol, was decomposed, 
and the addition of water produced an oily precipitate which was sub- 
mitted to fractional distillation. The principal portion boiled between 
214° and 220°, and was found to be dibromobenzene, which remained 
liquid even at —27°. Concentrated nitric acid does not act on this dibro- 
mobenzene in the cold, but dissolves it when heated, the addition of water 
precipitating the nitro-compound, CHK NG, This, when purified, 
melts at ‘61°, and when treated with ammonia under pressure, yields 
bromonitroamidobenzene melting at 150°. These reactions prove the 
identity of this dibromobenzene with that obtained by Meyer and 
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Hiiber from dibromacetanilide. As the latter yields metabromobenzoic 
acid when treated by Wurz’s method (ibid., vi, 1486), a relation is 
shown to exist between dinitrobenzene and isophthalic acid, and 


additional evidence afforded that it belongs to the meta series. 
C. E. G. 


Isomeric Nitro-aceto-naphthalides. By C. LinpeRMANN and 
A. DitTLeR (Deut. Chem. Ges. Ber., vii, 240—247). 


Tae authors now find that the nitroacetonaphthalide upon which they 
have been working is a mixture of two isomerides, which cannot be 
separated from each other by fractional crystallisation. By slow crys- 
tallisation, however, the one forms thick prismatic crystals, the other 
needles, and these latter may be removed by a process of elutriation. 
Both melt at 171°. They behave in the same way when acted upon 
by alcoholic potash, the product in both cases being a nitro-naphthyl- 
amine; when boiled with caustic soda, they both yield a nitro- 
naphthol. 

These two nitro-aceto-naphthalides are produced by treating aceto- 
naphthalide, dissolved in glacial acetic acid, with nitric acid. If the 
mother-liquor is precipitated by addition of water, a third isomeride 
is obtained, which crystallises in long needles, and melts at 189°. Its 
reactions resemble those of two other isomeric nitro-aceto-naphtha- 
lides. 

Tn the following table, the three isomerides are arranged together, 
with their derivatives :— 


Nitroacetonaphthalide. 

a Needles. B Prismatic. y Needles. 

M.P., 171°. M.P., 171°. M.P., 189°. 
Nitronaphthylamine, 191° ............ 158°—159° 191° 
Nitronaphthol, 194° 128° 164° 
Nitronaphthalene, 58° — 58° 

Amidonaphthol hydrochloride, needles. . Scales Needles 
Naphthoquinone, 125°.... .....eeeeeee None 125° 
W. aA F 


Phenol as a Probable Source of Indigo. 
By T. L. Puipson (Chem. News, xxix, 110). 


PHENOLCYANIN contains C,, whilst indigo has C,. If the latter is 
to be prepared from the former, 2 atoms of carbon must be introduced 
into the composition of phenolcyanine. Phenolcyanin was melted 
with sodium acetate, also with nitronaphthalene, and the products dis- 
solved in oil of vitriol. On adding water, a sulpho-acid of a dark 
purple colour was in both instances precipitated. These sulpho-acids, 
when mixed with excess of ammonia, gave a small quantity of purple- 
black product, insoluble in water and alcohol, soluble in sulphuric 
acid, somewhat resembling the black indigo produced when the leaves 
of Indigofera are badly fermented. . 
J. W. 


is 
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Action of Nitrous Acid on Phenols. 
By C. LigBeRMANN (Deut. Chem. Ges. Ber., vii, 247—250). 


Tae author has been engaged with Mr. H. Troschke upon an investi- 
gation of orcein. The colouring matter was prepared not from the 
lichens, but from pure orcin, and it appears that the formula, C;H,NO,, 
calculated by Gerhardt from the analyses of Kane and Dumas is not 
correct, at least as applied to the product from orcin. The action of 
ammonia and air upon orcin appears rather to give rise to two coloured 
bodies, C,4H,,;NO, and C,,H,.N.O3;. The former of these would be 
produced according to the equation— 


2C,H,O, + NH; + O; = CyH,,NO, + 3H,0. 


It seemed not improbable that the united action of oxygen and 
ammonia might in this case be replaced by that of nitrous acid, since 
NH; + 30 = H,O + NO.H. 

When orcin is dissolved in strong sulphuric acid, and potassium 
nitrite gradually added, the solution becomes purple, and, on the addi- 
tion of water, deposits red flocks, which dissolve in alkalis, forming a 
beautiful red solution with red fluorescence. This colouring matter, 
however, is not orcein; neither is it homologous with the resorcin deri- 
vative obtained by Weselsky some years ago. 

The author finds that sulphuric acid, holding nitrous acid in solu- 
tion, gives coloured reactions with phenols generally, and he attributes 
the production of the blue colour with resorcin and feming sulphurie 
acid, observed by Kopp, to the presence of traces of nitrous acid. By 
the action of this reagent upon phenol, the solution assumes first a 
brown, then green, and in a few minutes a deep blue colour. When 
poured into water, the colouring matter is precipitated in reddish- 
brown flocks, which dissolve in alkalis with magnificent blue colour. 

These colours contain nitrogen, but according to the analyses made 
by the author, neither in the form of the nitro-, nor probably in that 
of the nitroso-group. The reaction seems not to be confined to phenols, 
but has also been observed with several alkaloids. 

The colouring matters produced by this process do not attach them- 
selves to animal tissues; and although some of them give insoluble 
coloured lakes, they do not seem to be applicable to the purposes of 


the dyer. 
w. &. F: 


Derivatives of Orcin. 
By P. Wesetsxy (Deut. Chem. Ges. Ber., vii, 439—444). 


On adding a mixture of nitric acid and nitrous acid to an ethereal 
solution of orcin, a brownish-red crystalline body separates on standing. 
It is almost insoluble in ether, very sparingly in alcohol, and is obtained 
by crystallisation from acetic acid in brown granular crystals, having a 
beetle-green lustre. Water containing a trace of an alkali dissolves 
this compound with a splendid purple colour, and the solution, when 
very dilute, exhibits a vermillion-red fluorescence. With concentrated 
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sulphuric acid it forms a purple solution, which, on standing, or on heat- 
ing, turns brown. The empirical formula of this body, which is not 
explosive, is CyHi:NO; :— 


4C,H,0, + N.0; = 2C,,H,,NO; + 5H,0. 


On dissolving it in hot concentrated nitric acid, a dark reddish- 
brown liquid is formed, from which, on cooling, glistening bright-red 
prisms, C,H;N;Oy, crystallise out; they dissolve in water and alcohol 
with a crimson colour, which turns brown on adding ammonia. The 
ethereal solution exhibits, even if very dilute, a magnificent vermillion- 
red fluorescence. 

On distilling the ethereal mother-liquor of the first of these com- 
pounds, a brown syrup is left behind, containing two mononitrorcins ; 
one of them, called a-nitrorcin, volatilises with steam, and is ob- 
tained by resublimation in long, soft, glistening, orange-red, needles, 
melting at 120° and dissolving readily in alcohol and ether, but very 
sparingly in cold water. On boiling it with baryta-water, the normal 
salt is obtained in bronze-coloured needles, which, when suspended in 
water are decomposed, the acid salt [C;H;NO.(OH)O}.Ba being 
formed, which crystallises in small greenish-brown plates with a metallic 
lustre. 8-nitrorcin is isolated by boiling the tarry residue with water, 
concentrating the solution, and purifying the compound, which crys- 
tallises out by boiling a dilute alcoholic solution with animal charcoal. 
It forms short, slender, dark lemon-yellow needles, containing one 
molecule of water and melting at 115°. The normal barium salt, 
[C;Hs(NO,)O.],.Ba + 3H,O, forms red granular crystals, and the acid 
salt erystallises in tufts of golden-yellow prisms, [C;H;NO.(OH)O]},Ba 
+ 4H,0. On adding bromine to an ethereal solution of 8-nitrorcin, 
the compound C;H;Br.(NO,)(OH), is obtained in dark-yellow plates, 
melting at 112° under decomposition. The acid barium salt contains 
one molecule of water, and crystallises in red needles. By adding 
iodine and mercuric oxide to an alcoholic solution of the 8-compound, 
dark-yellow woolly needles of the corresponding iodine-compound are 
formed, 

C. S. 


Some Derivatives of Benzoin. By H. GoLpENBERG 
(Deut. Chem. Ges. Ber., vii, 286—287). 


WHEN benzoin, deoxybenzoin, or toluylene hydrate melting at 62°, is 
heated with fuming hydriodic acid, it is reduced to dibenzyl. This 
shows that the structure of the carbon-nucleus contained in these com- 
pounds is the same. When benzvin is treated with zinc and alcoholic 
hydrochloric acid, it yields, besides deoxybenzoin and toluylene hydrate, 
benzoin-pinacone, CoH0,4, which is sparingly soluble in boiling alcohol 
and forms long, s!ender, glistening needles, melting at 208°. The same 
coinpound is produced by the action of sodium amalgam on an alcoholic 
solution of benzoin which is kept slightly acid. The formation and 
constitution of this pinacone is expressed by the following equation :— 
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C;H;.CH.OH CH(OH).C,.Hs 


C,H;.C(OH) C.H;.C(OH)—C(OH).C.H; 
C. 8. 


On some Decompositions cf Dibenzyldisulphonic Acid. 
By R. Kave (Deut. Chem. Ges. Ber., vii, 239—240). 


THE potassium-salt of dibenzyldisulphonic acid, melted for a short time 
at a low temperature with potash, furnishes an oxydibenzyl-sulphonate. 
Dioxydibenzyl, C { on a oar together with paraoxybenzoic acid, is 
formed at a higher temperature. These acids, accompanied by a little 
phenol and traces of benzoic acid, are the only products of the reaction. 


Ww. a3 


Contributions to a Knowledge of the Azo-compounds. 
By W. Micu er (Deut. Chem. Ges. Ber., vii, 420—424). 


COOH 
Diazonybenzoie acid, CH; 4 N\¢_, prepared by the action of sodium 
NY 


amalgam on dinitrobenzoic acid, is a black amorphous powder, which 
is insoluble in all the usual solvents, and dries up to a brittle, 
lustrous mass, resembling animal charcoal. Nitrodiazoavybenzoic acid, 
NO, 
oe =>? prepared by dissolving this compound in nitric acid, 
COOH 
and precipitating with water, is an amorphous brown substance, 
soluble in alkaline solutions with a deep brown colour. Its salts are 
amorphous. Diazoxybenzoic acid, treated with tin and hydrochloric 
acid, dissolves, forming a colourless solution of the stannochloride of 
diamidobenzwic acid. After removal of the tin by sulphuretted hydro- 
gen, the hydrochloride of diamidobenzoic acid is obtained in long 
crystals, which are identical with Griess’s acid. Isudiazoxybenzoie acid 
is formed in a similar manner by the action of sodium amalgam on the 
isomeric dinitrobenzoic acid melting at 179°, which is produced by the 
oxidation of dinitrotoluene. It closely resembles diazoxybenzvic acid 
In its properties ; tin and hydrochloric acid, however, have no action on 
it, even at a boiling heat. The formation of black amorphous com- 
pounds by the action of sodium amalgam on dinitro-compounds is very 
common. Dinitrobenzene and dinitrotoluene give products of this 
nature, but notwithstanding repeated attempts were made, the author 
has been unable to obtain any satisfactory results with them. 


C. E. G. 
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Conversion of Diazonitrobenzenes into Nitrophenols. 
By R. Fittia (Deut. Chem. Ges. Ber., vii, 280). 


WueEn the diazo-compound obtained from the nitraniline melting at 
146° is boiled with water, a considerable quantity of the nitrophenol 
melting at 114° is produced, besides the resinous bodies which Griess 
obtained. This reaction shows that the decomposition of the diazo- 
benzenes does not form an exception to the general rule, as hitherto has 
been believed. 

C. S. 


New Brominated Derivatives of Aniline. By L. Remmers 
(Deut. Chem. Ges. Ber., vii, 346—371). 


Tue author prefers to prepare monobromacetanilide by gradually adding 
the theoretical amount of bromine to an acetic solution of acetanilide, 
the other methods tried giving impure products. On adding bromine 
to acetanilide suspended in water, mono- and dibromacetanilide and 
tribromaniline are formed, and by treating the product with a strong 
solution of sodium hydrate and distilling in a current of steam, a mixture 
of mono-, di-, and tri-bromaniline is obtained. These can be separated 
in the usual way by means of hydrochloric acid. 

The monobromaniline melting at $3°5° was first converted into the 
corresponding acetanilide aud then nitrated. The nitrobromucetani- 
lide, CsH;BrNO,..NH.C,H;0, forms long sulphur-yellow needles, which 
melt at 102°, and are decomposed by soda, yielding yellow needles 
of nitrobromaniline, C,FI;BrzN O..N He, melting at 112°. They dissolve 
with difficulty in cold water, but readily in hot water. On treating it 
with tin and hydrochloric acid, it is converted into bromophenylenedia- 
mine, CsH;Br(NH2)2, melting at 63° and easily soluble in water, alcohol, 
and ether. The hydrochloride of this base forms colourless needles, 
exceedingly soluble in water, but difficultly soluble in concentrated 
hydrochloric acid. The platinum salt is readily decomposed, and is 
likewise very soluble. The sulphate crystallises in colouriess plates, 
slightly soluble in cold water. Many of these results obtained by the 
author are identical with those previously published by Hiibner and 
Retschy (bid., vi, 795, and this Journal, xxvi, 1146). 

The action of tin and hydrochloric acid on nitrobromacetanilide 
gives rise — hydrochloride of ethenylbromophenylenediamine. The 

'sH,Br" 
base itself, C,H; >N., separated from the hydrochloride by am- 
H 


monia crystallises in minute needles or plates, melting at 206°. It 
is slightly soluble in cold water, easily in alkaline solutions and in hot 
water. The hydrochloride is very soluble both in water and in hydro- 
chloric acid. The nitrate consists of stellate groups of needles difficultly 
soluble. The platinum salt forms red needles easily soluble in water, 
but not in alcohol or ether. On boiling dibromaniline melting at 
79°5° for several days with glacial acetic acid, it is converted into 
dibromacetanilide, C;H;Br.NH.C,H;0, which crystallises in colourless 
needles or rhombohedrons melting at 146°. When nitrated it yields 
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nitrodibromacetanilide, CsH,Br.NO, NH.C,H;0, crystallising in slender 
yellow needles, which melt at 209°. This compound is decomposed 
by treatment with alkalis, ammonia being eliminated and dibromoni- 
trophenyl formed. The silver salt of the latter is a crimson-red powder; 
the potassium and sodium salts form red needles, easily soluble in hot 
water; and the ammonium salt small colourless needles, easily soluble 
in water. The author believes this nitrophenol to be identical with 
that which Korner obtained by nitrating dibromophenol, and Brunck 
by brominating ordinary nitrophenol. 

When the nitrodibromacetanilide, instead of being treated with an 
alkali is heated with ammonia to 150° in closed tubes, nitrodibrom- 
aniline, CsH,Br,NO,.NH:, is produced, which crystallises in golden- 
yellow needles melting at 123°, readily soluble in alcohol, but almost 
insoluble in water. 

Tribromaniline is not converted into tribromacetaniline by treatment 
with glacial acetic acid, even at 150°, but it is rapidly attacked by acetyl 
chloride. The tribromacetanilide, CsH,Br;N H,.C,H;O0, thus obtained 
crystallises in rhombohedrons or long white needles, which melt at 
232°. On heating tribromaniline with acetic anhydride, tribromaceta- 
nilide is not produced, but the following reaction takes place :— 


C,H,Br; C.H;O oom C,H.Br, H | 
Hf: + OH,Os = (aio t + yfO 


The tribromodiacetanilide, C.H,Br;N.(C,H;0)2, formed dissolves 
somewhat in water, readily in alcohol or ether, and crystallises 
in long, slender, colourless needles or rhombohedrons. It melts at 
123° and sublimes unchanged at a higher temperature. On boiling 
with a solution of sodium hydrate, one acetyl-group is eliminated 
and tribromacetanilide is obtained. Nitrotribromamonacetanilide, 
C;HBr,NO,.NH.C,H;0, forms yellow needles, which are slightly 
soluble in water, readily in alcohol. Nitrotribromodiacetanilide, 
C,HBr,;NO,.N.(C,H,O)2, is very similar in its properties to this 
compound, and is converted into it by boiling with alkalis. Nitro- 
tribromaniline, C,HBr,;NO,.NH., is obtained from either of these 
compounds by heating them with aqueous or alcoholic ammonia in 
scaled tubes to 18U°—220°. It forms broad, lustrous, yellow needles, 
which are only slightly soluble in alcohol. They melt at 214°—215°, 


und may be sublimed. 
C. E. G. 


Nitroxyculphobenzidanilide and Diamidoxysulphobenzide. 
By J. ANNaAuEIM (Deut. Chem. Ges. Ber., vii, 436—439). 


On heating one part of nitroxysulphobenzide with two parts of aniline, 
the following reaction takes place :— 


19, { CoHs(NO;)OH _ aa J CeHg(NOz)NH (CoH) 
802 { Of NO OH + 2NH;3(CsHs) = 8024 Gor3(NO,)NH(CgH,) + 2420. 
Nitroxysulphobenzidanilide crystallises from aniline in brilliant red 

rhombic prisms, which are combinations of oP.0P. On boiling it with 
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water, alcohol, ether, or benzene, it is decomposed, aniline being repro- 
duced. The formation of this compound shows that the two hydroxyls 
of nitroxysulphobenzide have the same value, and therefore it appeared 
doubtful that the compound which Glutz obtained by the action of 
phosphorous iodide and water had the composition— 


(,H,(NH,)H 
80, | OH CNH OH! + 2HI, 


and on repeating this experiment, it was found that the compound 
formed has the formula— 


f C.H,(NH.)OH 
S0:) ChHi(NH)OH + 2HI + 2H.0. 


Diamidoxysulphobenzide hydriodide loses its water at 110°—115°; it is 
readily soluble in water and alcohol and crystallises in long colourless 
needles. The corresponding hydrochloride— 


CsH;(NH.)OH | gy , 9 
so. { C,H;(NH.)OH + 2?HCl + 2H.0, 
is a very similar body, and easily obtained by reducing the nitro- 
compound with tin and hydrochloric acid. 
By acting on with sulphuric acid, the sulphate— 


C.H,(NH.)OH 
80: { CH(NHJOH + H,SO, + 2H.0, 


is formed; it is sparingly soluble in cold water and alcohol, and 
erystallises from hot water in short, thick prisms; it is very stable, 
and may he heated to 140° without decomposition. On treating this 
salt with ammonia, the free base is obtained, separating from water in 
large crystals. When potassium nitrite is added to an acid solution of 
one of the latter salts, a beautiful vermilion-red explosive body is 
formed, dissolving in ammonia with a deep-red colour. aa 


Mercurophenylammonium Chloride. 
By C. Forster (Deut. Chem. Ges. Ber., vii, 294—296). 


Wuew boiling solutions of aniline and mercuric chloride are mixed, 
mercurodiphenyldiammonium dichloride remains in solution, and a new 
compound, NC,H;H¢.ClH, separates as a yellowish amorphous preci- 
pitate. On boiling it with an alcoholic solution of diphenyl-sulphurea, 
it is converted into triphenylguanidine. When monophenyl-sulph- 
urea is treated in the same way, it is but slowly decomposed, and 
diphenylgnanidine is produced, which is also obtained by the action 
of common white precipitate on diphenyl-sulphurea. By treating 
allyl-ethyl-sulphurea with mercuro-phenylammonium chloride, the 
compound C,.H,,N;HgCl, is produced, crystallising from water in 
glistening plates. This body contains the elements of allyl-ethyl- 
phenylguanidine and mercuric chloride, and its constitution is pro- 
bably expressed by one of the following formula :— 
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N.C;H,.HgCl N.C,H;.Hg.Cl 
| | | 

C = N.C,H,.HCl C——N.C.H,.Cl. 
| | 

N.C;H;.H N.C.H,.H 


Derivatives of a- and 6-Diamidonaphthalene. 
By A. pe Aacurar (Deut. Chem. Ges. Ber., vii, 306—319). 


@-DIAMIDONAPHTHALENE, obtained by the addition of soda to a warm 
solution of its iodide, is very soluble in hot water, from which it sepa- 
rates in reddish needles. Hot alcohol dissolves it easily, forming a 
dark solution, which, on cvoling, deposits the base in colourless 
needles, while ether and chloroform dissolve it with great facility, and 
deposit it in beantitul prisms or needles. By sublimation the base can 
be obtained in white feathery crystals, and when pure, it melts at 
189°5° (160° Zinin), at the same time acquiring a brown colour; bat 
when pure and quite dry it does not become coloured on exposure to 
the light. Sulphuric acid dissolves it, giving a red solution, which 
evolves sulphurous acid on the application of heat, the addition of 
water now causing a brownish red substance toseparate. Ferric chlo- 
ride strikes a vivlet colour with a-diamidonaphthalene, and finally 
gives a violet precipitate, which is soluble in alcohol, ether, or acetic 
acid. When a very dilute alcoholic solution of a-diamidonaphthalene 
is treated with barium dioxide aud hydrochloric acid, a violet solution 
is obtained, which becomes red on the application of heat; but if the 
action has been energetic, the solution becomes brown when heated. 
Potassium hypochlorite produces a red colour and a red precipitate in 
alcoholic solutions of a-diamidonaphthalene, and hydrochloric acid 
changes this colour to blue, with production of a violet precipitate. 

The salts of a-diamidonaphthalene are, in most cases, but slightly 
soluble in water, and almost insoluble in excess of acid. The platinum 
salt may be obtained as a crystalline precipitate, and the arsenate 
forms small tables, which first become violet and then black when 
heated to 100°. The formation of this salt is accompanied by the pro- 
duction of a red colour. 

8-diamidonaphthalene was most advantageously prepared by preci- 
pitating a hot solution of its iodide with caustic soda, and was then 
purified by crystallisation from alcohol. It melts at 66°5°, and evapo- 
rates at a higher temperature, emitting an odour like that of naphthal- 
amine, but when cold it is inodorous. §-diamidonaphthalene is less 
soluble in chloroform, and more soluble in water than the «-modifica- 
tion, but alcohol and ether dissolve it in all proportions. When ex- 
posed to light, it acquires a light red tint, and when brought in con- 
tact with sulphuric acid, it becomes rose-coloured ; when heated it 
dissolves with a brown colour, sulphurous acid being evolved, and a 
black substance deposited. ‘The platinum salt is brown, and not easy 
to obtain in a state of purity, while the arsenate forms thin leaflets, 
whigh decompose when heated. The addition of barium peroxide and 
hydrochloric acid to an alcoholic solution of 8-diamidonaphthalene, 
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produces no coloration, and aqueous potassium nitrite produces no 
reaction ; but on the addition of an acid, a red substance is precipitated, 
which will shortly come under consideration. 

The oxalate of a-diamidonaphthalene may be obtained by the addi- 
tion of oxalic acid to an alcoholic or a hot aqueous solution of the 
base. In the former case, it is obtained as a white precipitate, and in 
the latter, in the form of thin transparent tables. §-diamidonaphtha- 
lene oxalate may be obtained in a similar manner; but as excess of 
oxalic acid acts on an aqueous solution of this salt, it is advis- 
able to employ an alcoholic solution of the base. &diamidonaphtha- 
lene oxalate separates from water in white shining plates, which are 
much more soluble than the «-oxalate, and the mother-liquor cannot 
be made to yield the unaltered salt on evaporation. From this oxalate 
the author has obtained a crystallised substance, which is unacted on 
by most of the ordinary solvents, and has a golden lustre. A descrip- 
tion of this substance has been sent to the Lisbon Academy of Sciences. 
When §8-diamidonaphthalene is heated to 100° with ethy] oxalate, or a 
mixture of ethyl oxalate and alcohol, a substance is produced which 
erystallises from chloroform in red needles, and has the composition of 

Fras H—CO 
8-ethylnaphtheneoxanide, CyoH;(C2Hs)< | . This substance is 
\n NH—CO 
soluble in water or alcohol, but benzene at 195° carbonises it. 

Oxalic ether at 100° scarcely acts on a-diamidonaphthalene, thus 
affording a further illustration of the fact that the third hydrogen 
atom of naphthene is more easily replaced in a 8-compound than in an 
a-compound., 

Nitrous acid acts readily on B-amidonaphthalene, and if a warm 
solution of its sulphate is mixed with an equivalent proportion of 
potassium nitrite, a red crystalline precipitate is produced, which con- 
‘ sists of diazo-diamidonaphthalene, C\H;N3. It carbonises before melt- 
ing, but volatilises to a certain extent without change, and it is in- 
solubie in water, slightly soluble in alcohol, but easily soluble in 
benzene, from which it separates in shining transparent red needles. 
This substance forms unstable compounds with acids. The sulphate 
C,oH;N3.H,SO, forms long wine-red needles, or a dark violet powder, 
and itis decomposed by water, with production of a red powder, pro- 
bably consisting of the free base. The phosphate and hydrochloride are 
crystalline, and are decomposed by water. 

Nitric acid acts on diazo-diamidonaphthalene with production of 
a brown substance; and aqueous potash dissolves it, wine-red crystals 
being then deposited. These crystals soon become brown, a skin being 
formed at the same time on the surface of the liquid, and a black 

owder being separated. If, however, a large quantity of water is 
added to the alkaline solution before the above changes take place, the 
original diazo-diamidonaphthalene is precipitated. Diazo-diamido- 
naphthalene is probably constituted as follows :— 


Fads” 
ea ee 
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A product obtained by the action of one molecule of nitrous acid on 
two molecules of 8-diamidonaphthalene is under investigation. The 
action of nitrous acid on a-diamidonaphthalene yielded unsatisfactory 


results. | 
e Be 


Preparation of Atropine from Belladonna Leaves. 
By J. Lerort (Chem. Centr., 1873, 797). 


Tue leaves are exhausted with boiling water containing 10 grams 
tartaric acid per kilo. of the leaves; the filtered liquid is evaporated to 
dryness ; and the residue repeatedly treated with strong alcohol at 50°. 
The alcoholic liquid is then distilled. and the residue shaken with 
ether, whereby gum and chlorophyll are removed, while atropine 
tartrate remains insoluble. Caustic potash solution is then added to 
the residue, which is again shaken with ether; the ethereal solution is 
evaporated ; the residue dissolved in water acidulated with sulphuric 
acid; sodium bicarbonate is added, and the liquid again shaken with 
ether. On evaporating off the ether, pure atropine crystallises out. 


M. M. P. M. 


Crystallised Digitaline. By F. A. Firickicer 
(Chem. Centr., 1873, 371). 


CrysTALLISED digitaline forms small microscopic plates, which lose 6°8 
pc. of their weight by standing over sulphuric acid. It is very 
soluble in chloroform, much less so in ether. The most charac- 
teristic test is the beautiful pure green colour which the substance 
assumes when it is added to a little phosphoric acid concentrated as 
far as possible on a watch glass; the acid at the same time becomes 
yellow in colour. 

The quantity of the substance at the author’s disposal was not 
sufficient for a complete investigation. 


M. M. P. M. 


Body Resembling Asparagin in Vetch Seeds. 
By H. Rirrwavusen (J. pr. Chem, [2], vii, 374—375). 


Tue author previously obtained (J. pr. Chem [2], ii, 336) a substance 
in feathery crystals from vetch-seeds grown in Greece; he has now 
obtained 25 grams of it from 45 kilogs. of seeds of black vetches 
cultivated near the Rhine. It gave on analysis numbers corresponding 
with the formula, CsH,s5N30¢. 

With nitric acid (sp. gr. 1°2) it forms a bulky gelatinous mass, very 
slightly soluble in water. On heating it, a small quantity of colour- 
less gas is evolved, and a yellow solution formed, which on evaporation 
over a water-bath, leaves an amorphous residue violet-coloured at the 
edges. With fuming nitric acid, abundance of colourless and odour- 
0) sage are evolved, but no malic acid could be detected in the 
residue. 


E. K. 
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On Koussin. By C. Bepauu (Chem. Centr., 1873, 693). 


THis resin occurs in the stalks and leaves as well as in the flowers of 
the Kousso plant. Though formerly considered odourless, it posseses 


when in large quantity, a smell peculiarly like that of Russia leather. 
M. J. S. 


Researches on the Proteids. 
By H. Hiasiwerz and J. Habermann (Chem. Centr., 1873, 407). 


From the results obtained by the treatment of casein with hydro. 
chloric acid and zinc chloride, it would appear: 1. That casein gives 
exclusively glutamic acid, aspartic acid, leucin, tyrosin, and ammonia. 
2. It gives neither carbo-hydrates nor characteristic derivatives of 
them. 3. It is highly probable that the ammonia prodrced is derived 
from that primary compound in the casein which yields the aspartic 
and glutamic acids. This offers an explanation of the so-called “ lousely 
combined nitrogen,” the quantitative determination of which has been 
recently made by O. Nasse. It is the nitrogen of that NH, group 
which is eliminated as ammonia when aspartic and glutamic acids are 
formed from such substances as asparagine and glutamine. 4. Glutamic 
acid is not essentially characteristic of the vegetable proteids, but is 
formed from all the principal forms of animal proteids. Ditferent 
modifications of protein yieid different amounts of these products, so 
that it is probable that the difference in their properties must be 
sought for in the varying relations of the primary constituent atom 


groups. 
C. E. G. 


Compounds of Proteids with Copper Oxide. 
By H. RitrHausen and KR. Port (J. pr. Chem. [2], vii, 361—373). 


RITTHAUSEN in a former paper (J. pr. Chem. [2], v, 215) has shown 
that the different forms of vegetable casein form compounds with 
copper oxide, without changing in composition or properties, and that 
these compounds are insoluble, or nearly so, in water, but dissolve 
readily in dilute potash-solution to a clear violet-coloured liquid ; and 
that the quantity of copper oxide in the compounds is limited, and 
varies slightly with each proteid experimented on. These com- 
pounds may be obtained by dissolving the proteid in dilute caustic 
potash, adding a solution of copper sulphate or acetate, dissolving the 
precipitate in potash, reprecipitating with acetic acid, and theo 
washing successively with water, dilute alcohol, and absolute alcohol. 

The conglutin compound, when formed in this way, is partially 
decomposed, ammonia being found in the filtrate ; it is therefore better 
to dissolve the conglutin in an amount of potash equivalent to that of 
- copper-solution afterwards added, and to collect and wash the precipi- 
tate, thus avoiding the solution of the copper-compound in potash. _ In 
this way conglutin can be entirely precipitated from solution with- 
out decomposition. Compounds of copper-oxide with glutin-caseil 
from castor-oil seeds, with milk-casein, and with proteids soluble in 
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water or alcohol, viz.: gliadin, mucedin and gluten-fibrin were also 
prepared. The quantity of copper oxide in the proteid compounds 
which are completely soluble in dilute potash, is, for the gluten bodies 
from 10 to 12 per cent., for the casein bodies, 13 to 19 per cent., e.9., 
conglutin 13°4, legumin about 15, ricin-gluten-casein 18—19, and 
milk-casein 16—17 per cent. 

Since the proteids are completely precipitated by copper-salts, and 
the copper-compounds are in a form in which they can be readily dried 
and weighed, the precipitates so obtained from solutions of impure 
proteids may be used for the estimation of the latter by determining 
the amount of nitrogen in the precipitates. 


E. K. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Light on Vegetation. By J. Macaano 
(Deut. Chem. Ges, Ber., vii, 35). 


Beans which had been grown for three weeks in the month of August 
under similar circumstances, except the nature of the light to which 
they were exposed, gave the following results :— 


Dry substance. Organic matter. Ash. 
Le ee 0-534 0452 0°082 
ate. eckmiecbucabes 0°330 0:278 0-052 
aCe eee 0 264 0139 0°075 
PO ng kh weweuend 0°222 0°168 0°054 
C. E. G. 


Formation of Oxygen by Green Land Plants Immersed in 
Water containing Carbonic Acid. By J. Boum (Chem. Centr., 
1873, 408 —416 and 425—428). 


Leaves of green land plants when immersed in an aqueous solution of 
carbonic acid, become covered with bubbles of gas, even in the dark, 
but this gas consists principally of carbonic anhydride and nitrogen, 
with only a very small proportion of oxygen. ‘The same is the case 
with the gas given off during the first 15 minutes’ exposure to bright 
sunshine, although the evolution is much more rapid than in diffused 
daylight. 

The results of the numerous experiments made by the author on this 
subject at a low temperature, at the ordinary temperature, and at a 
high temperature, under various pressures, tend to show that at least 
half of the oxygea contained in the gas-bubbles which form on the 
surface of the leaves is derived from the water, also that the leaves of 
Juglans decompose carbonic acid at a temperature considerably below 
that at which they cause the evolution of gas from water containing 
carbonic acid in solution. Increase of pressure appears to retard the 
decomposition of the carbonic acid by the plant. 
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The author infers that Jand plants in carbonic acid solution separate 
oxygen only when they can cover themselves with an atmosphere 
of carbonic anhydride, and therefore that they decompose the carbonic 
acid, under such circumstances in a manner precisely similar to that 
which takes place when they are surrounded by an atmosphere con- 
taining carbonic anhydride. It would seem from this, that they can 
decompose carbonic anhydride only when it is presented in the gaseous 


condition. 
C. E. G. 


Influence of Carbon Dioxide on the Verdure and Growth of 
Plants. By J. Boum (Chem. Centr., 1873, 600). 


Tue author finds that the presence of 2 per cent. of carbon dioxide in 
the atmosphere retards the formation of chlorophyll in plants, and 
20 per cent. prevents it, in great part, or entirely. The germination 
of seeds is also more or less retarded by the presence of carbon 
dioxide. 

The author concludes from his experiments that either the hypo- 
thesis that the atmosphere contained more carbon dioxide during the 
period of the carboniferous deposists is unfounded, or that the plants 
at that period must have been less sensitive to that gas than those of 


the present time. 
EK. K. 


Germination of Seeds in Pure Oxygen. 
By J. Boum (Chem. Centr., 1873, 535). 


In pure oxygen of ordinary density, seeds do not get over the first 
stages of germination; but if the oxygen is diluted with four-fifths of 
its volume of hydrogen, or if it is reduced to a density equal to a 


pressure of 150 mm. of mercury, they succeed just as well as in air. 
G. T. A. 


Peculiar Occurrence of Humic Acid. By T. Lerrenmayer 
‘and C. LizBeRMANN (Deut. Chem. Ges. Ber., vii, 408). 


A PIECE of rotten beech-wood, which had fallen into a cleft of the tree 
and thus become protected from moisture, was found to be partially 
covered with a black, glistening, brittle layer of 1 to 2 millims. in 
thickness. This was readily soluble, even in cold water, yielding 4 
brown alkaline solution. Acids produced a precipitate consisting of 


an organic acid of a brownish-red colour. Jt was found to contain 
53°6 per cent. carbon, 4°9 of hydrogen, and but mere traces of nitrogen. 
After being dried, the acid is insoluble in water, alcohol, and ether, 
and with difficulty in alkalis. The original substance is a mixture of 
the potassium, sodium, and ammonium salts of the acid. s 
C. E. G. 
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Contributions to Vegetable Chemistry. 
By F. A. Hartsrn (Chem. Centr., 1873, 204—207). 


Thamus Red.—In order to obtain the colouring matter from the fruit 
of Thamus communis, it is pressed, and the juice boiled ; the colouring 
matter is thus precipitated along with the coagulated albumin. The 
colour is extracted from the dried precipitate by benzene, and a further 
quantity may be obtained from the dried pods by the same solvent. 
On allowing the bright orange-coloured solution to evaporate, it depo- 
sits thamus red in thin prisms or plates, which may be freed from 
adhering fatty matter by boiling with a solution of potassium hydrate, 
and recrystallising from benzene. It is insoluble in water, readily 
soluble in alcohol and ether, and very soluble in benzene. It dyes linen 
and silk, and resists the action of strong alkalis. It is not attacked 
by boiling nitric acid, but dissolves in concentrated sulphuric acid, 
with an indigo-blue colour. 

Influence of the time of year on Plant Chemistry.—In autumn the 
author was unable to obtain chrysophyll either from Ulmus or from 
Mercurialis perennis, although both readily yielded it in the spring. 
In autumn, too, the chlorophyll obtained from plants, even before the 
colour of the leaves has undergone any perceptible change, is very 
easily alterable. Isopyrwm thalictroides, at its blossoming time, 
gives two alkaloids, one crystalline, the other amorphous; but in 
autumn, when the green part of the plant is withered, the former dis- 
appears, whilst the latter occurs in larger quantity. This is an im- 
portant fact for the technical preparation of alkaloids, especially with 
such substances as opium, which contain several alkaloids. 

Examination of Agaricus fasciculatus and Lactarius deliciosus. — The 
fungus is pressed and treated with alcohol, in order to remove water, 
then macerated with a mixture of alcohol, and the ether removed from 
the extract by distillation. On cooling, the alcoholic solution which 
remains deposits crystals, which are freed from fat by boiling alcohol. 
By means of ether the crystals may be separated into mycosterin and 
mycoraphin, the latter of which is more soluble. The exhausted 
fungus still yields some mycosterin by treatment with benzene. Both 
substances are soluble in water, difficultly soluble in cold alcohol. 
Mycosterin crystallises in small nodules or spherules, consisting of 
concentrically grouped needles. Mycoraphin crystallises in two forms, 
from alcohol in plates, and from ether in thin needles, which are 
coloured red when heated with concentrated sulphuric acid. It is 
possible that Gobley’s agaricin is a mixture of these two substances. 

Preparation of pure Chlorophyll.—Finely-chopped ivy leaves (Hedera 
helix) are made into a paste with spirit of 55°, and pressed after twelve 
hours. This removes the water, a bitter substance (helicin); and a 
saponifiable compound. The pressed leaves are now soaked in benzene 
for twenty-four hours, and the benzene is removed from the expressed 
solution by distillation. The dark brown fatty residue, amounting 
to 23 per cent. of the leaves, is treated with a solution of sodium hy- 
drate, filtered, and precipitated by common salt. The precipitate, 
after being washed with a salt solution, is dissolved in water, and 
precipitated with a solution of copper sulphate. This precipitate, 
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after being washed and dried, is boiled with absolute alcohol, and 
then washed with ether and benzene; this treatment removes the 
copper soap, and leaves the compound of chlorophyll with copper 
oxide. Finally, the latter is suspended in alcohol, and decomposed by 
sulphuretted hydrogen. On evaporating the solution, the chlorophyll 
is left of a very dark green colour, almost black, and quite free from 
fatty matter. It is soluble in hydrochloric acid and in alcohol, yield- 
ing a solution of a very fine green colour. 
C. E. G. 


Analysis of the Leaves of Ricinus Communis. 
By E. 8. Wayne (Pharm. J. Trans. [3], iv, 749). 


TuE leaves of this plant contain a large quantity of potassium nitrate, 
so much so, that they burn like nitre-paper. Ricinin was obtained by 
the following method :—The leaves were treated with dilute alcohol, 
and the extract evaporated to separate chlorophyll and resin, which 
were filtered off. The filtrate was treated with lead hydrate to remove 
tannin, and the liquid, after evaporation to a syrupy consistence, 
was exhausted with eight ounces of alcohol, which, on evaporation, 
deposited tabular cystals of ricinin. The author does not consider 
ricinin to be an alkaloid, for it has no action on litmus paper, and does 
not give a precipitate with Nessler’s reagent. An analysis of the ash 
of the leaves gave the following results :— 


CaO. MgO. K,0. Na,0O. Fe,03. P.O;. SO3. Cl. CO). Si. Loss. 
33°40 620 27:15 2:12 0°70 6°68 2°90 1°63 16°20 2-41 0°61 = 100, 


From the amount of phosphoric acid and potash, the plant must 
tend to exhaust the soil very considerably. 
W. R. 


Analyses of Agricultural Materials. 
By A. Voetcxer (Jour. Roy. Agri. Soc., 1874, 277—287). 


CakE made from East Indian rape-seed generally contains too much 
wild mustard to be suitable for food. Analyses of cocoa-nut cake, 
olive cake, and locust-bean meal are given. Farmers are recommended 
to make bone manure, when required, by thoroughly wetting 1 part of 
bone dust, and afterwards mixing it with 2—3 parts of high quality 
mineral snperphosphate, the whole to be left several weeks before use. 
Blast-furnace slag is mentioned as likely to prove an economical source 
of lime. The slag is a silicate of aluminium and calcium containing 
.31°5 per cent. of lime. By running it while red hot into a revolving 
wheel ‘containing water, it can be obtained of the consistence of 
pumice. Five or six tons are recommended to be applied per acre. 
Kuenze, a French engineer, has constructed an apparatus in which 
liquids containing ;;%;ths of ammonia can be profitably distilled. 
The whole of the liquid contents of the Paris cesspools is about to be 
mixed with lime, and subjected to this process. ~ 
R. W. 
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On the Composition of Drainage Waters. 
By A. Voe.cKer (Jour: Roy. Agri. Soc., 1874, 132—163). 


'u1s paper gives in detail the analyses of 70 samples of drainage water 
from 14 plots in Mr. Lawes’ experimental wheat-field at Rothamsted. 
The mean results, and the conclusions of the author, have been already 
given in this Journal ; see volume for 1871, 276. . - 


Pig Feeding. By C. G. Roperrs (Jour. Roy. Agri. Soc., 1874, 
166). 


Spontaneous Combustion of Hay. By H. Ranks. 
(Chem. Centr., 1873, 535). 


Tue author has had an opportunity of confirming Buchner’s theory 
that, after the evaporation of the greater part of the moisture, in con- 
sequence of the heat developed by tiie spontaneous decomposition of 
muist hay, a kind of carbonization takes place, giving rise to a pyro- 
phorie carbon, which takes fire in contact with oxygen. 

The stalks of grass in the case seen by the author retained their 
structure, but showed the properties of true carbon, and made a black 
mark on paper. If hay is heated in an oil-bath up to 300°, the same 
phenomenon takes place. 

G. T. A. 


Researches on Vinous Fermentation. By O. BrereLp 
(Deut. Chem. Ges. Ber., vii, 281—283). 


ALCOHOL-YEAST or saccharomyces, like all other plants, requires for its 
growth and propagation free oxygen. If no free oxygen is present, 
yeast does not grow in a solution containing the necessary food. This 
shows that Pasteur’s theory of fermentation is quite incorrect; yeast 
does no' grow by means of combined oxygen; it differs, however, from 
other plants by being capable of vegetating in an atmosphere of carbon 


dioxide cortaining only gjgq volume of free oxygen, which it com- 


‘pletely absorbs. Only Mucor racemosus, which also produces alcoholic 


fermentation, possesses the same property. 

For this reason the free oxygen contained in liquids in which yeast 
grows, is soon absorbed, and then fermentation sets in. The two 
phenomena—growth and propagation without fermentation, and fer- 
mentation without growth and propagation, can be easily separated. 
If all oxygen is excluded, yeast decomposes, before it dies, an enormous 
quantity of sugar, and produces absolutely pure carbon dioxide. In 
brewer's wort both phenomena proceed simultaneously, fermentation, 
where no free oxygen exists in the liquid, and growth of yeast where 
oxygen is present. Fermentation is therefore an abnormal and incom- 
plete vital process, which may go on for months. 


C. S. 
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Influence of Temperature on the Development of Penicillium 
Glaucum. By Wiesner (Chem. Centr., 18738, 372). 


Tue spores (conidia) germinate between the temperature of 1°5° and 
43°; the point of maximum development being at =. 
The mycelia begin to develop at 2°5°, and continue to do so until a 


temperature of 40° is reached, the maximum point being 26°. 
M. M. P. M. 


Analytical Chemistry. 


The Effect of Absolute Alcohol in some Chemical Reactions. 
By A. Voce (N. Rep. Pharm., xxii, 34Y, and Chem. Centr., 1873, 


417—419). 


STARCH-PAPER does not acquire a blue tint by the action of a solution of 
iodine in absolute alcohol, but a yellow or brown colour according to 
the strength of the mixture. Moistening the paper or exposing it to 
the air naturally causes the appearance of the blue colour. A tincture 
made with any alcohol containing less than 33°17 per cent. of water,— 
density 0°880,—behaves in the same way as a solution of iodine made 
with absolute alcohol. This reaction can be utilised for a striking 
lecture experiment, by writing on the yellow prepared paper with a 
wet feather, when the characters traced immediately assume a bright 
blue colour. 

Potassium, as is well known, inflames when thrown on water, but 
does not do so on absolute alcohol, although a powerful action takes 

lace. The author finds the limiting point for ignition, with dilute 
alcohol, at the ordinary temperature, to be between 0°823 and 0°830 
potassium inflaming with alcohol of the last-mentioned density, but not 


with the former. 
C. E. G. 


Adjustment of Volumetric Solutions. 
By F. Maxwett Lyre (Chemical News, xxix, 23). 


Tn a former communication the author described a simple means of 
adjusting volumetric solutions without measuring the liquid litre by 
litre. 

The present paper corrects an error which occurs in the former one, 
and also describes the author’s method for ascertaining the quantities 
of sulphuric acid and lime contained in any given syrup—a necessity 
in refining sugar—by tribasic phosphate of ammonia and hydrate of 


baryta. 
G. 7. a. 


Notes on the Analysis of Crystalline Rocks. 
By H. v. Gericuten (Ann. Chem. Pharm., elxxi, 200—204). 


Tur author insists especially on the importance of mechanical separa- 
tion of the proximate constituents of rocks, assisted by microscopical 
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examination ; also on the qualitative analysis of fragments from various 
parts of the rock. 

There is little that is new in the notes on the quantitative analysis. 
The iron (present as ferrosum) is determined by digesting the sub- 
stance with strong hydrochloric acid in a sealed tube at 120°—150° for 
two hours, and titrating with permanganate. Ferrous compounds inso- 
luble in hydrochloric acid are treated with hydrofluoric acid in a plati- 
num crucible furnished with platinum tubes for the passage of carbonic 
anhydride. The portions soluble and insoluble in hydrochloric acid 
(at high temperatures in sealed tube) should be analysed separately, 
although, as is remarked, the limits of the action of hydrochloric acid 
on silicates are neither very definite nor well known. 

M. J. S. 


A Reaction of Tellurous Acid. By F. Stosa 
(Chem. Centr., 1873, 231). 


WueEn a solution of tellurous acid is heated with excess of caustic soda 
or potash solution and grape sugar, the whole of the tellurium present 
is precipitated in the metallic state. 

M. M. P. M. 


Testing Ores for Tellurium and Selenium. By G. Kiistre. 
(Chem. Centr., 1873, 231). 


A quantity of the ore, in tolerably fine powder, is placed in a porcelain 
basin, a little water and a quantity of mercury are added, and then a 
small piece of sodium amalgam. 

If tellurium is present, the water acquires a more or less deep violet 
colour. In presence of iron salts and sulphides, the water becomes dark 
in colour; in such cases the water must be decanted off, and a fres 
quantity added before adding the sodium amalgam. ; 

If selenium is to be tested for, a few drops of the water, after the 
amalgam has been added, are placed upon a piece of silver, which is 
stained brown if selenium is really present. 

M. M. P. M. 


Estimation of Caustic Lime in Bone Char. By Jan V. Divis 
(Chem. Centr., 1873, 311). 


I. Ten grams of the sample are boiled in a porcelain basin with a 
strong solution of ammonium chloride as long as ammonia is evolved, 
the evaporated water being replaced from time to time. After filtration 
the calcium chloride in solution is precipitated as calcium oxalate, and 
estimated in the usual way. 

II. A weighed amount of bone char is boiled with ammonium 
chloride solution in a flask, and the evolved ammonia is passed into 
another flask containing a known quantity of standard sulphuric acid. 
The excess of acid is estimated by titration with standard soda-solution, 
and from the amount of ammonia found, the amount of caustic lime in 
the bone char is calculated. 

VOL. XXVIL. 3¢ 
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III. The calcium carbonate in a certain quantity of the char is 
estimated by means of Scheibler’s apparatus. Another quantity is 
heated with ammonia in carbonate solution until the caustic lime is 
converted into carbonate, and the total carbonate now present esti- 
mated as before. From the difference, the calcium existing as oxide 


can be estimated. 
M. M. P. M. 


Analysis of Superphosphates. By Hennespera 
(Chem. Centr., 1873, 797). 


Tue following plan was resolved upon at a conference of chemical 
manure manufacturers, at Magdeburg :—20 grams are shaken in a litre 
flask for two hours, or, if the sample contains much iron and alumina 
salts, for a few minutes only, and the liquid is made up to the mark and 
filtered. If sodium acetate precipitates less than 1 per cent. of iron 
and aluminium phosphates, the phosphoric acid is estimated by titra- 
tion with uranium nitrate ; in other cases, this acid is estimated by pre- 
cipitation with ammonium molybdate, solution of the precipitate in 
ammonia and reprecipitation with magnesia mixture containing mag- 
nesium chloride instead of sulphate, 
M. M. P. M. 


Testing Potassium Iodide for Chloride. By Kosvrer 
(Chem. Centr., 1873, 374). 


Txe author dissolves ‘3 grams of the iodide, adds ‘3 gram of silver 
nitrate, and digests the resulting precipitate with ammonia, whereby 
any silver chloride is dissolved. After filtration, nitric acid is added, to 


neutralise the ammonia, whereby the silver chloride is reprecipitated. 
M. M. P. M. 


Testing Extracts for Copper and Tin. By Hacer 
(Chem. Centr., 1873, 374). 


Inro an aqueous or dilute alcoholic solution of the extract, which is 
slightly acidified with sulphuric acid, there is introduced a rod of zinc. 
After some time copper, if present, precipitates as a brown powder 
upon the zinc, while tin is thrown down in the form of a grey, spongy 
mass. The precipitate is dried on the zinc, and may then be removed 
and tested further. 

M. M. P. M. 


Volumetric Estimation of Bismuth. By Buisson and Ferray 
(Pharm. J. and Trans. [3], iv, 513). 


TaHIs process, which is general in its application, is based on the pre- 
cipitation of bismuth salts from an acetic acid solution by iodic acid, 
and subsequent decomposition of the iodic acid by means of sulphuric 
acid, potassium iodide being present to dissolve the iodine which sepa- 
rates out. The iodine is titrated with standard sodium thiosulphate. 
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The method is particularly applicable to the examination of bismuth 
nitrate; if the oxychloride be present, it may be separated by acetic . 
acid, in which it is insoluble. 

W. R. 


Testing Magnesia and Zine Oxide for Carbonic Acid. 
By K. CatmsBera (Chem. Centr., 1873, 487). 


THESE bodies should be ground up with water, and slighly warmed to 
expel the air contained in them, before the acid is added to liberate the 
carbon dioxide; otherwise the apparent effervescence is really due to 


escape of air. 
' G. T. A. 


Estimation of Silicon, Graphite, Manganese, &c., in Pig Iron. 
By Cuas. H. Presse (Chem. News, xxix, 57 and 110). 


Two grams of the powdered pig iron, or 3°5 grams of steel, are dissolved 
in 25 c.c. of dilute sulphuric acid (1 to 5), and the solution is evaporated 
to two-thirds of its original bulk. The iron is then peroxidised by 
addition of nitric acid, and the evaporation carried to dryness. 35 c.c. 
of dilute hydrochloric acid (1 to 6) are poured upon the residue, and 
the liquid is boiled for a quarter of an hour. Everything except the 
silica and graphite passes into solution. The latter are then thrown 
upon a weighed filter, and washed ‘until nearly free from iron. The 
filtrate is reserved for the estimation of manganese and aluminium. 

The washing of the silica, &c., is continued, first with dilute nitric 
acid, then with water, after which they are dried at 100° and weighed. 

The filter with its contents is incinerated over a crucible, and the 
graphite subsequently burned off, preferably with the aid of a muffle ; 
the crucible is weighed with the silica. 

Silica dried at 100° retains 6 per cent. of water; it is necessary, 
therefore, to calculate 6 per cent. of the weight of the ignited silica 
found, and subtract that amount from the loss on ignition, before calcu- 
lating the loss on ignition as graphite. 

The filtrate from the silica and graphite, which contains the iron, 
manganese, &c., is nearly neutralised with caustic soda-solution, and 
the iron is precipitated by boiling with sodium acetate ; after filtration, 
the solution is exactly neutralised with ammonia, a few drops of 
bromine are added, then slight excess of ammonia, and the whole is 
allowed to remain for 18 hours, for the manganese hydrate to precipi- 
tate. This is filtered off, dried, and weighed as Mn;Q,. 

The filtrate and wash-waters still contain calcium; they are concen- 
trated by evaporation, and the calcium is precipitated by ammonium 
oxalate in the usual manner. 

The author states that calcium exists in nearly all pig-irons, and 
that, as a rule, the iron containing the greater quantity of carbon, con- 
tains also the greater quantity of calcium. 


J. W. 
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Estimation of Manganese in Spiegeleisen. By Joun Parry 
(Chem. News, xxix, 86). 


THE process depends upon the conversion of the manganese into 
sesquioxide, Mn,O;, and its subsequent estimation by the method of 
Fresenius and Will. Half a gram of spiegeleisen is dissolved in nitric 
acid, the solution evaporated to dryness, and the residue heated to 
redness in a glass flask, over a Bunsen burner, for ten minutes. Sodium 
oxalate and hydrochloric acid are afterwards added, and the evolved 
carbonic anhydride is measured in an apparatus closely resembling the 
arrangement devised by Schiebler. 

This latter consists of two cylinders of unequal diameter, the smaller 
being placed within the larger. A graduated glass tube, open at both 
ends, passes water-tight through the bottom of the interior cylinder, so 
that when mercury is poured into the outer cylinder, it rises in the 
graduated tube. The upper end of the tube is connected with a calcium 
chloride tube, and with the flask containing the substance to be analysed. 
The inner cylinder is filled with water. 

When the carbonic anhydride has passed into the measuring tube, 
the flask is plunged into water until the latter has attained the same 
temperature as that in the cylinder; the mercury is then levelled by 
means of a small syphon, and the volume read off. 88 paris of car- 
bonic anhydride, corrected, represent 110 parts of manganese. Test 
analyses are given, showing that the percentages of manganese obtained 


in the above manner, correspond with those obtained gravimetrically. 
J. W. 


Estimation of Acetic Acid in Lead Acetate. 
By Henry Sewarp (Chem. News, xxix, 66). 


THE sample of acetate is dissolved in water, and excess of standard 
solution of sodium carbonate measured in. The whole is then filtered, 
and the precipitate washed. The filtrate is coloured with litmus solu- 
tion, and exactly neutralised with standard solution of oxalic acid. 
Equal quantities of the standard solutions neutralise each other ; their 
difference, therefore, in an analysis, represents the quantity of sodium 
carbonate solution neutralised by the acetic acid. 
J. W. 


Estimation of Tannic Acid. By C. Esrcourr 
(Chem. News, xxix, 109). 


THE author having tried various processes for the estimation of tannic 
acid, more especially in connection with the analysis of tea, and having 
found them either tedious or untrustworthy, suggests the following asa 
probable solution of the difficulty. 

Four solutions are required. A strong solution of gelatin (contain- 
ing 1 gram of alam), 9 grams to the litre ; standard solutions of tannic 
and gallic acids, each 2 grams to the litre; standard permanganate, 
about 1°5 grams per litre. The latter is standardised against both the 
tannic and gallic acid solutions by Léwenthal’s method, using indigo 
solution as indicator. The tannin in a measured quantity of tea extract 
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is estimated by the permanganate in a precisely similar manner ; but, 
inasmuch as tea contains gallic acid which consumes permanganate, 
an equal quantity of extract is precipitated by gelatin solution in excess, 
the solution heated and filtered, and the filtrate again titrated with per- 
manganate. The difference between the two results indicates the tannic 
acid. 

By operating in the above manner, the author finds that more than 
30 per cent. of the so-called pure tannic acid is not precipitable by 
excess of gelatin or tartar-emetic ; the filtrate, therefore, always con- 
sumes a large proportion of permanganate even when ostensibly no 
gallic acid is present. He suggests that this is due either to the 
presence of gallic acid as an impurity in the tannin, or that possibly 
the tanno-gelatin is slightly soluble in excess of gelatin. The inquiry 
is pursued no further. 

J. W. 


There is no question about the solubility of tanno-gelatin in excess 
of gelatin, especially on heating, which is sufficient to account for the 
anomalous results obtained by the author.—( Abstractor.) 


The Testing of Glycerins. By MM. Cuampion and Petter 
(Pharm. Jour. and Trans. [3], iv, 424). 


OrcaNic impurities may be detected with tribasic lead acetate; oleate 
of lime with ammonium oxalate. The density of pure glycerin is 1-264 
at 15°. The specific gravity diminishes as follows on dilution with 


water :— 


Hydrometer. | Areometer. Hydrometer. | Areometer. : 
Weight of Degrees on Weight of Degrees oe t 
litre. Baumé. _— litre. Baumé. a 

1264 °0 31°2 0°0 1235 °0 28 °6 11°0 
1262 °5 31°60 0°5 1233 °5 28 *4 11°5 
1261 °2 30°9 1°0 1232 °2 28°3 12°0 
1260-0 30°8 1°5 1230 *7 28 °2 12°5 
1258 °5 30°7 2°0 1229 °5 28°0 13 °0 
1257 °2 30 °6 2°5 1228-0 27°8 13 °5 
1256-0 30 °4 3°0 1227 °0 27°7 14°0 
1254°5 30 °3 3°5 1225 °5 27 °6 14°5 
1253 *2 30°2 4°0 1224 °2 27 4 15°0 
1252 °0 30°1 4°5 1223-0 27°3 15°5 
1250 °5 30°0 5°0 1221 °7 27 2 16:0 
1249 -O 29 °9 5°5 1220 °2 27°0 16 °5 
1248 ‘0 29 °8 6°0 1219 0 26 °9 17-0 
1246 °5 29°7 6°5 1217 ‘7 26°8 17°5 
1245 °5 29 6 7°0 1216 °5 26°7 18 ‘0 
1244 °0 29°5 7°5 1215-0 26°5 18 °5 
1242 -7 29°3 8-0 1213 °7 26 °4 19-0 
1241 *2 29 2 8°5 1212 °5 26 °3 19°5 
1240 ‘0 29°0 9°0 1211 °2 26 °2 20°0 
1239-0 28°9 9°5 1210°0 26°0 20°5 
1237 *5 28°8 10°0 1208 °5 25°9 21°9 
1236 °2 28°7 10 °*5 _ -— — 


—— 
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The organic matter may be estimated by precipitation with tribasic 
lead acetate; the precipitate is collected on a weighed filter, and the 
lead estimated as sulphate by ignition with sulphuric acid. It rarely 
exceeds 1 to 1°5 per cent. This process might be employed industrially 
for the purification of glycerin. The lead might be removed by sul- 
phuretted hydrogen, and the acetic acid would be volatilised on concen- 


trating the glycerin. 
W. R. 


The Estimation of Sugar by means of Iron. 
By E. Rirrarp (Pharm. J. Trans. [3], iv, 75). 


Tue author has applied Jouet’s method of determining tartaric acid to 
the estimation of sugar. The precipitation of a solution of ferric 
chloride by ammonia is prevented by the addition of a certain amount 
of sugar. If the ferric salt be in that state known as “ modified per- 
oxide,” produced by adding a few drops of hydrochloric acid to a 
solution of ferric chloride, 100 milligrams require 3°71 grams of sugar 
to prevent precipitation on addition of ammonia. If a solution of 
crystallised ferric chloride in water be employed, 2°587 grams of sugar 
produce the same result. After the lime has been removed with ammo- 
nium oxalate, the sugar may be titrated with a standard solution of 
ferric chloride. A turbidity indicates the end of the reaction. Other 
sugars are removed by agitation, with alcohol of 95 per cent. and sub- 
sequent filtration. 
W. R. 


Sugar Estimation. By C. Kraus 
(Chem. Centr., 1873, 185). 


Tue author uses Fehling’s copper solution. A known quantity of 
sugar solution is added to a small excess of the copper solution, the 
precipitated cuprous oxide is collected on a small filter, washed, dis- 
solved in nitric acid, ammonia added, and the liquid titrated with 


potassium cyanide solution. : 
M. M. P. M. 


Volumetric Estimation of Glucose. By J. Macaano 
(Deut. Chem. Ges. Ber., vii, 359—360). 


THE author proposes to determine glucose by heating it with excess of 
a neutral or acid solution of mercuric chloride, which is thereby partially 
reduced to calomel, and then determining the amount of mercuric 
chloride remaining in solution by potassium iodide. Schiff remarks that 
the conditions for the determination of the mercury left are not those 
which Maroseau and Personne have shown to be necessary ; moreover, 
Papasogli finds that, after boiling a solution of glucose with a 5 per 
cent. solution of mercuric chloride for ten hours, scarcely an eighth 
part of the calculated amount is precipitated. This reaction, there- 


fore, does not seem to be adapted for a quantitative method. 
C. E. G. 


—— Se TF ee a 
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Detection of Dextrin in Gum Arabic. By H. Hacur 
(Chem. Centr., 1873, 408). 
Tue author finds that when some of the adulterated article is placed in 
a glass dish with vertical sides, and a solution of ferric chloride, density 
1:48, diluted with an equal volume of water is poured over it until the 
grains are just covered, in the course of a minute or so, the particles of 
gum arabic will adhere to the bottom of the vessel, whilst the grains of 
dextrin do not. 
C. E. G. 


Direct Detection of certain Substances in Fresh Plants, 
Barks, &c., by Chemical Reagents. By R. Borrrarr 
(Chem. Centr., 1873, 615). 

To test for salicin, e.g., wet the inside of the freshly-peeled bark with 

a few drops of concentrated sulphuric acid; the more quickly and 

more intensely purple-red it becomes, the greater is the proportion of 

salicin it contains, &c. 

G. T. A. 


Testing Cholesterin. By E. Sanxowski 
(Chem. Centr., 1873, 285). 
Ir sulphuric acid is added to a solution of cholesterin in chloroform, 
the upper liquid assumes a blood-red or purplé colour, while the under 
liquid exhibits a green fluorescence. 
M. M. P. M. 


Ammonium Molybdate as a Test for Alkaloids. 
By J. H. Buckinauam (Chem. Centr., 1873, 797). 


Many organic substances give colour-reactions when mixed with small 
quantities of freshly-prepared ammonium molybdate solution (8 grains 
being dissolved in 2 drachms of pure sulphuric acid). 

I. No colour, but after some time the solution assumes a clear blue 
tint: Quinine, quinidine, cinchonine, asparagine, strychnine, atropine, 
and caffeine. 

II. Characteristic colours.—Meconine, yellow-green, changing to a 
clear blue. Santonine, purple-red. Solanine, yellow. Veratrine, 
yellowish-green, changing to dark brown, and eventually to dark blue. 
Narcotine, yellowish-green. Codeine, green. Salicine, purple-red, 
changing through blue and brown-red to dark blue. Morphine, dark 
red, changing to purple-red, then to dark blue. Digitaline, carmine, 
later purple-red, changing to dark blue. Aconitine, clear yellowish- 
brown, changing through purple-red to dark blue. Piperine, brown- 
red. Brucine, brick-red. 

M. M. P. M. 


Contributions to Forensic Chemistry.—Detection of Prussic 
Acid. By E. Rennarp (Chem. Centr., 1873, 618). 


In the first part of the distillate from the intestinal canal of a body 
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eight days after death, prussic acid was found in large quantity by 
the Prussian blue test ; in the second part, by the ammonium sulpho- 
cyanate test. 

Parts of the intestine were tested ten, twelve, and fifteen days after 
death, and the prussic acid was found in smaller quantity each time. 

In the blood and brain, eleven days after death, the poison could 
still be detected, but the reactions were very feeble. In another part 
of the brain no prussic acid was found, probably from the small quan- 
tity. of blood. 

Pagenstecher’s test with guaiacum and copper sulphate requires too 
many precautions, since the blue colour is produced by the smallest 
trace of tobacco-smoke, ammonia, and vapour of nitrobenzene. The 
best and safest way of applying it is to evaporate a few drops of the 
suspected blood on a watch-glass at a temperature of 25°—30°, powder 
the dry mass, cover it with dilute sulphuric acid in a test-tube, and 
then hold the test paper above the tube while a gentle heat is applied 
to the latter. 

G. T. A. 


Direct Estimation of Oenocyanin (Colouring Matter of Wine). 
By E. Grassi (Deut. Chem. Ges. Ber., vii, 359). 


TuE colouring matter is precipitated with lead acetate, and the precipitate 
after washing, is decomposed by sulphuric acid. A standard solution of 


permanganate is then added to the solution until it is decolorised, one 
part of the permanganate decomposing 1°5 of the colouring matter. By 
this process wine is found to contain 35 to 90 centigrams of colouring 
matter per litre; but the method is open to the objection that the 
colouring matter, dried at 100°, taken as the standard, may be already 
partially oxidised ; moreover, the operation being performed on 5 to 10 
cub. centim. of wine, the errors are exaggerated 100 to 200 times in 


the results given per litre. 
C. E. G. 


Estimation of Anthracene. (Dingl. Polyt. J., ccxi, 76). 


One gram of anthracene is dissolved by boiling 45 c.c. of glacial acetic 
acid, filtered if necessary, and oxidised to anthraquinone, with a solution 
of 10 grams of chromic anhydride dissolved in 5 ¢.c. water and 5 c.c. 
acetic acid, which is to be added in small portions, without stopping 
the ebullition. When excess has been added—which may be known 
from the yellowish colour of the liquid, or by placing a drop on a silver 
coin, whereby silver chromate will be formed—it is diluted gradually 
with 150 c.c. of water, filtered after some hours’ standing, and washed 
first with water, then with dilute potash, then again with water, and 
finally dried at 100° and weighed. On account of its slight solubility 
in water, 0°01 gram must be added to its net weight. 
W. R. 
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Examination of Milk. By J. B. Oster (Chem. Centr., 1873, 
375).—A known amount of soluble glass (sodium silicate) is added, and 
the milk is warmed with addition of a little potassium nitrate, when 
the silica is thrown down, carrying with it ail the butter and fat; the 


fat may then be extracted from the dried residue by ether. 
M. M. P. M. 


Determination of Iodine in Urine. By A. Hitcer (Ann. 
Chem. Pharm., clxxi, 212).—Volumetric determination with palladium 
chloride is much to be preferred to any other method. The urine is 
acidified with hydrochloric acid, diluted to a definite volume, and 
delivered from a burette into the palladium solution, which is placed 
in a stoppered flask and heated in a water-bath. Vigorous shaking 
accelerates the precipitation. The addition of the urine is continued 
till a small filtered portion of the mixture gives no further precipitate. 
The presence of urea, sulphates, and phosphates has no influence on 
the result, which in the author’s test-determinations was invariably 
very satisfactory. 

M. J. 8. 


Apparatus for the Estimation of Dry Matter in a Stream of 
Hydrogen. By H. Wetske (Landw. Versuchs-Stat., xvii, 31). 


Technical Chemistry. 


On the Ammonia-soda Process. By A. Bauer 
(Deut. Chem. Ges. Ber., vii, 272—273). 


Sovium carbonate is now manufactured by acting with acid ammonium 
carbonate on a solution of sodium chloride. Schloesing and Rolland 
have already shown (Ann. Chim. Phys. 14], xiv, 5) that in this reaction 
about one-third of the common salt does not separate as acid sodium 
carbonate, and they believe that this loss is caused by the solubility of 
the latter salt in water. The author has, however, found that, under 
varying conditions, acid sodium carbonate decomposes sal-ammoniac, 
with formation of common salt snd acid ammonium carbonate. Thus, 
on dissolving acid sodium carbonate in a solution of sal-ammoniac, and 
passing carbon dioxide into the liquid, in order to convert any normal 
carbonate into the acid salt, only a trace of acid sodium carbonate sepa- 
rated out after some time: but on allowing the filtrate to evaporate ata 
temperature of 8°—15°, only common salt crystallised out. The same 
result was obtained when the solution was evaporated in an atmosphere 
of carbon dioxide, while by cooling down a not quite concentrated 
Solution of the two salts to —15°, acid ammonium carbonate crystal- 
lised out. On heating a solution of sal-ammoniac and acid sodium 
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carbonate in a sealed tube, the upper end of which is kept cold, acid 
armamonium carbonate sublimes. When a solution of potassium chlo- 
ride and acid ammonium carbonate is heated under a pressure of 14 
atmospheres, about 22 per cent. of the potassium chloride crystallises 
out as acid potassium carbonate, and on evaporating the filtrate, only 
potassium chloride is left behind. 


C. 8. 


Sodium Bisulphite as an Antichlore. By Tu. Scuucuarpr 
(Chem. Centr., 1873, 470). 


WueEn sodium thiosulphate (“‘ hypo ”) is used to remove the last traces of 
chlorine from bleached goods, sulphur is precipitated in a finely divided 
condition, and adheres so closely to the fibres of the material that it can 
scarcely be removed by washing. This finely divided sulphur becomes 
gradually oxidised to sulphurous, and finally to sulphuric acid, and has 
therefore a destructive effect on the tissues with which it is in contact. 
In the case of paper, for instance, it makes it brittle, and also tends to 
bleach the ink used in writing. 

Sedium sulphite has been to some extent used as an antichlore, and 
with good results, but the author prefers to use the bisulphite. In either 
case the precipitation of sulphur is avoided, but the bisulphite produces 
a much larger amount of sulphurous acid, and is also relatively 


cheaper. 
G. T. A 


Use of Black Oxide of Manganese in Glass-making. 
By Bontemps (Chem. Centr., 1873, 470). 


MANGANESE imparts to glass a violet colour, iron a greenish-yellow 
colour. By giving up part of its oxygen to the iron, the manganese 
peroxide destroys the blue element of the greenish tint, and only the 
yellow is left, while at the same time, by the loss of oxygen, the violet 
of the manganese is weakened. But yellow is complementary to violet, 
since violet is composed of red and blue: hence the glass becomes colour- 
less. This is easily proved by placing a yellow glass plate upon a violet 
one. Objects viewed through the two are seen in their natural colours. 
Bodies containing carbon act in the same way as iron protoxide ; hence 
the manganese peroxide is not added to the glass till the other ingre- 
dients have been melted together, in order to avoid the action of the fuel, 
smoke, &c., upon it. When too much manganese peroxide has been 
added, it is only necessary to dip a wooden pole into the pot containing 
the melted glass, to remove the colour. As a matter of fact, the man- 
ganese is always added in slight excess, because in the processes of an- 
nealing, &c., some oxygen is lost. To fix the violet colour it is necessary 


to add some ’ potassium or sodium nitrate to supply the loss of oxygen. 
G. T. A. 


New Process for the Production of Steel. 
(Chem. Centr., 1873, 538.) (From Iron, i, No. 12.) 


An American process for converting iron into steel by dipping it for 
fifteen minutes to an hour into a molten bath prepared from magnetic 
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jron ore, and a peculiarly bright, hard kind of iron made for the pur- 
pose, together with a little chalk and oxide of iron. The hard iron is 
made from iron ore, with a certain percentage of cast iron or iron scraps. 

Another later method for the production of iron and steel consists 
in directing a stream of hot air upon the molten iron, as it runs in drops 
from the furnace. In the case of steel, water-vapour and carbon must 
also be added. 

G. T. A. 


Production of Steel from Pig-Iron and Iron Ore. By DarLen 
(Chem. Centr., 1873, 541). 


By the addition of iron ore to the charge in a Bessemer’s converter, 

and the proper regulation of the supply of air, carbonic oxide is pro- 

duced and burned in the mass itself, instead of burning at the surface. 
G. T. A. 


Soldering Iron and Steel. By Fr. Siepurcer 
(Chem. Centr., 1873, 239). 


For large pieces of iron or steel the author uses copper or brass as 
solder. The plates to be soldered are bound together with wire, a thin 
layer of copper or brass placed along the junction, and the whole 
covered with a layer, 1 inch in thickness, of clay free from sand. After 
drying, the plates are brought to a white heat, and then plunged into 
cold water, in the case of iron being soldered to iron; or allowed slowly 
to cool if iron be soldered to steel, or steel to steel. The vitrified clay 
is then broken off. 

For smaller articles, the author prepares a solder by granulating a 
mixture of 8 parts of brass with 1 part of zinc; this solder is mixed 
with borax, and spread over the articles to be joined. 

For very small articles, a solder prepared by fusing together 6 parts 
of brass, 1 part of zinc, and 1 of tin is used. The solder is beaten into 
thin plates, which are applied together with borax to the surfaces of the 
articles to be soldered. 

Very small and delicate articles are best soldered by gold, which 
may be either pure or mixed with 2 parts of silver and 3 of copper. 


M. M. P. M. 


Covering Iron with Zine. (Chem. Centr., 1873, 238.) 


Tne articles are immersed in very dilute sulphuric acid, then washed 
m pure water ; they are then allowed to remain for 14 days in lime-water, 
to which dilute sulphuric acid is added from time to time. The iron 
articles are then immersed in a solution of zinc chloride (prepared by dis- 
solving zine in hydrochloric acid), to which {5th per cent. of ammonium 
chloride has been added. A thin coating of zinc soon forms upon the 
iron. The articles are then dried, and immersed in molten zinc, until 
they attain the same temperature as the latter, when they are removed, 
hammered to remove excess of zinc, and left to cool. 


M. M. P. M. 
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Extraction of Gold by Means of Chlorine. 
(Chem. Centr., 1873, 633.) 


Plattner’s Method.—By passing dry chlorine over the slightly 
moistened ore, the gold can be dissolved out as chloride. The ore 
must be as free as possible from sulphur, antimony, arsenic, and iron 
(oxide of iron, however, does no harm), since these metals precipitate 
the gold, and cause more or less loss. When the process is carefully 
conducted, 97 per cent. of the gold can be obtained. 

& Fv A, 


Tinning Tissues. By R. Jacospsen 
(Chem. Centr., 1873, 488). 


CoMMERCIAL zinc-dust is rubbed up with egg-albumin to a thin mass, 
and applied by means of a brush or roller to linen and cotton goods. 
When dry, the albumin is coagulated by steam, and the goods are 
immersed in a solution of tin chloride. The tin is deposited in a finely 
divided state upon the zinc. By burnishing the whole or part, very 
pretty effects may be produced. Linen, &c., prepared in this way, is a 
good (and waterproof) substitute for tin-foil in many cases. 
T. A. 


Impurities and Adulteration of Aniline Green. 
By F. Sprinamiiut (Chem. Centr., 1873, 222—223). 


In many instances, besides the combined picric acid in the picrate 
of the base, there is an excess of the free acid. The picrate also 
frequently contains small quantities of the violet colouring matter, but 
this cannot be said of the crystallised iodine green, which is always 
free from it. Bromine and chlorine are often present, and if the 
amount of the latter is large, it is an indication that the dye has been adul- 
terated with inorganic salts. Sodium acetate is also sometimes found, 
as well as a dark-coloured organic substance. The latter considerably 
diminishes the purity of the tint of the dyed material. 
C. E. G. 


Colour of Nankin Cotton. By E. ScnuuncK 
(Chem. News, xxix, 5—6). 


Specimens of raw cotton occur in commerce, of a colour varying from 
a fawn to a brown or reddish-brown, generally called ‘“ Nankin”’ cotton, 
from its having been employed at an early date by the Chinese for the 
manufacture of the fabric called nankin, or nankeen. It is not con- 
fined to the growth of any particular district, being obtained from 
India, America, and Malta, and there has been some doubt whether 
it is produced by a particular species of Gossypiwm or not, although 
Parlatore affirms that the plant bearing red or reddish cotton is merely 
a variety either of G. arboreum, or G. hirsutum. On treating a quantity of 
yarn made entirely from Nankin cotton, with boiling alkaline lye, asin 
the usual process of bleaching, a dark brown liquid was obtained, which 
gave a flocculent precipitate on addition of excess of acid. This pre- 


TECHNICAL CHEMISTRY. 721 


cipitate contained the same substances that are obtained from ordinary 
Indian or American cotton by the same treatment, namely, cotton-wax, 
a crystalline fatty acid, pectic acid, parapectic acid, and lastly, colour- 
ing matters. It is to the latter that the cotton owes its colour. They 
are at least two in number, one a dark, shining resin, easily soluble in 
alcohol ; the other almost insoluble in cold alcohol, but dissolving in 
boiling alcohol, and being deposited as the solution cools, in the form of 
alight brown powder. The results of the analyses and the general 
properties of the colouring matters induce the author to believe that 
the colour of nankin cotton is due to the presence of bodies which are 
very similar to, if not identical with, those which cause the much 
fainter tints of the ordinary kinds. 
C. E. G. 


Cresol Colours. By H. Wicuer.uavs 
(Deut. Chem. Ges. Ber., vii, 176—178). 


A SUBSTANCE appearing in the Belgian Department of the Vienna 
Exhibition, under the name of “ Goldgelb,” was found to be the 
potassium compound of a dinitrocresol melting at 82°. The author 
believes that this and the dinitrocresols obtained from xylene, toluidine, 
and @ and  cresolsulphonic acid, are identical, although there is a 
slight difference in their melting points. The dinitrophenol from 
“Victoria yellow,” on the contrary, melts at 109°—110°, and is evi- 
dently an isomeric body, derived, perhaps, from an isomeric cresol or 
from toluidine. 
C. E. G. 


Cannell—a Brown Aniline-dye. By Knosp 
(Chem. Centr., 1873, 619). 


CaNNELL is prepared from a bye-product in the manufacture of fuchsine, 
and is essentially the bi-acid salt of chrysotoluidine. This base is 
derived from toluidine by the removal of hydrogen, just as the base of 
fuchsine is derived from the mixture of aniline and toluidine. 


3(C,,H;)H.N a 6H — (C\4H;)3Ns. 
Toluidine. Chrysotoluidine. 


The free base is insoluble in water, and is thrown down from aqueous 
solutions of its salts by an alkali as a bright yellow precipitate. Chry- 
sotoluidine is easily soluble in alcohol, and in this form can be used 
directly for dyeing. Its neutral salts dissolve with difficulty in boiling 
water, and are then decomposed into insoluble basic and soluble acid 
salts. The acid salts are easily soluble, and the solutions produce pale 
yellow colours with a brownish tinge, while free chrysotoluidine gives 
a yellow shade, but the acid salts give the same colour if an alkali is 
added to the bath. 

Cannell dyes silk and wool without any mordant; cotton is best 
mordanted with tannic acid. It is at present prepared only by Knosp» 
in Stuttgart. 

G. T. A. 
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Saffranin. By R. Bortrerer (Chem. Centr., 1873, 589). 


Tuis pigment is superseding carthamin as a red dye for silk. It re. 
quires no mordant. If a few particles of the chemically pure sub- 
stance are mixed with one or two drops of concentrated sulphuric acid 
in a porcelain dish, a beautiful blue colour is produced, which changes 
to a brilliant green on addition of water. Different colours of great 
beauty are produced by the alternate addition of sulphuric acid and 


water. 
G. T. A. 


A Substitute for the Oil-mordant in Dyeing Turkey-red. 
By A. Miuuer (Chem. Cent., 1873, 537). 


Tue author supposes that the cotton fibres prepared for the madder- 
bath contain, in proper quantity, alum, tannin, and shamoy (i.c., oil- 
leather), precipitated in their pores. Even if the precipitates which 
are obtained from gelatin, albumin, &c., with tannin, alum, and oil, are 
not true leather, yet the fibres are insoluble in weak acids and alkalis, 
like ordinary leather. The improved process consists in forming an 
emulsion of olive-oil with a sufficiently strong solution of gelatin, and 
adding an alkaline hypochlorite, by which the oil is rapidly oxidised. 
The frothy liquid is then allowed to stand for from 2 to 4 hours, after 
which the cloth is mordanted, dried, &c. 
- F a, 


Sumach-extract. (Dingl. polyt. J., cex, 316.) 


InsteEaD of sumach, the extract of this colouring matter has of late 
been used, and has rapidly gained ground in importance. It is pre- 
pared by boiling the sumach with water, and careful evaporation on 
the water-bath, usually with the aid of the vacuum apparatus. It 
comes into the trade as a thick syrup, having a pure astringent taste, 
and without the slightest admixture of acid. As is known, the tannic 
acid in the ordinary sumach-extracts quickly oxidises to gallic acid, 
and thus sumach-decoctions very soon become acid and unusable. The 
sumach-extract, however, will keep for a long time free from acidity. This 
remarkable circumstance is attributed to the high state of concentra- 
tion of the extract. To be ready for use, it merely requires to be diluted 
with hot water. 

For the treatment of ordinary cotton-yarn, leaf-sumach will probably 
still hold its ground, the extract being too dear for the purpose ; but in 
the dyeing of calico and wool, the higher price of the extract will not 
be considered an objection, when weighed against the many incon- 
veniences attending the use of ordinary sumach. 


W. S. 


Combination of Lime and Glycerin, and its Pharmaceutical 
Applications. By P. Caries (Pharm. J. and Trans. [3], iv., 
550). 

DistILLEp water dissolves 1:251 grams of lime per litre; the presence 

of glycerin increases its solubility, but if it exceed 200 cubic centimeters 
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per litre, the liquid becomes latescent, owing to the separation of lime. 
The author proposes to substitute glycerin for sugar, in saccharated 
lime and in lime-liniment, and considers that the glycerin would have a 


beneficial effect per se. 
W. R. 


Glycero-sucrate of Lime and its Use in the Preparation 
Chalk Liniment. By M. Larour (Pharm. Journal [3], iv, 321) 


Sucrate of lime dissolves both in glycerin and in water with equal 
readiness, but when dissolved in glycerin it does not coagulate by heat, 
except on dilution with four times its volume of water. A nearly 
saturated solution may be prepared by dissolving 200 grams of siaked 
lime and 400 grams of powdered sugar in 400 grams of water and 
2 kilograms of glycerin. Its density at 15° C. is 1°280. Chalk lini- 
ment may be prepared by. mixing in a vessel with a large mouth 200 
grams of ground nut-oil, or if a less solid mixture is required, oil of 
sweet almonds, with 100 grams of glycerate of sucrate of lime, of 
spec. grav. 1°144. It may be applied to burns or erysipelas, and has a 
cooling effect. W. R. 


Chloral Hydrate and Camphor. By T. F. Brown 
(Pharm. J. Trans. [3], iv, 729). 


Ir chloral hydrate and camphor be rubbed together in a mortar, a rise 
of temperature is observed, and a syrup is obtained, which is neutral to 
test-papers, and does not give a precipitate with silver nitrate. On 
treatment with distilled water, it hardens to a white translucent solid; 
the chloral hydrate after some time appears to be dissolved out, leaving 
the camphor in crystalline grains. It is of great value as a local 
application in cases of neuralgia and toothache. 
W. R. 


Adulteration of Albumin. By A. Herpercer 
(Chem. Centr., 1873, 136), 


ALBUMIN is often adulterated with gum, dextrin, syrup, flour, &c. The 
suspected sample is digested with cold or lukewarm water; if white 
lumps are left undissolved on stirring, the substance has been too 
quickly dried, so that the albumin has become converted into the insol- 
uble modification. Water is added, so that the solution may contain 
at most 12 per cent. of albumin, and then acetic acid, till neither pre- 
cipitate nor turbidity is perceptible; alcohol is then added, whereby 
gam is precipitated if present. Dextrin and analogous bodies are 
detected by the production of a blue colour with iodine solution. 
Sugar is often added, especially to albumin used by sugar refiners ; it is 
detected by the ordinary tests. Egg-albumin is much more liable to 
adulteration than blood-albumin, from its higher price; it should be 
transparent, of a pale yellow tint, and free from blisters, which are 
often present in partially coagulated samples. 


C. R. A. W. 
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New Meat Extract. By O. Luuss 
(Chem. Centr., 1873, 462). 


1,000 grams of beef, free from fat and bone, are finely minced, and 
stewed for 10—15 hours in a porcelain-lined Papin’s digester, along 
with 1,000 c.c. of water, and 20 of pure hydrochloric acid; during the 
first hour the whole is well stirred; the whole is then rubbed up to an 
emulsion in a mortar, and again stewed for ]0—15 hours, the lid not 
being raised. Carbonate of sodium is then added, almost to saturation, 
and finally the whole is evaporated to a paste (divided into five portions), 
and-packed in boxes. This extract is very suitable to certain kinds of 
invalids, and those recovering from typhus. 

R. Mirus gives the following process:—1 per cent. of hydrochloric 
acid is added to water, and the solution added to a half-quart mineral 
water-bottle already containing 250 grams of minced meat, until two- 
thirds full; several such bottles are then heated for 15 hours in a 
steam boiler heated by gas ; then taken out and shaken, till the contents 
are uniform, and heated 15 hours more ; finally the acid is neutralised 
with sodium carbonate, and the extract packed away, or evaporated 
further to a paste. 2 per cent. of acid does not make the product too 


salt. A special digester, &c., for the manufacture is described. 
C. R. A. W. 


Preparation of Pepsin. By H. SeLtipun 
(Chem. Centr., 1873, 742). 


In Scheffer’s method for the preparation of pepsin, viz., extracting the 
stomach in the cold with ‘5 per cent. hydrochloric acid and precipi- 
tating the filtrate with its own volume of saturated solution of common 
salt, the whole of the pepsin is not extracted, and the precipitate con- 
tains syntonin and other proteids mixed with the pepsin. The author 
modifies the process by digesting with aid of heat at about 37° C., and 
dissolving the precipitate in glycerin. This gives a product very satis- 
factory for medicinal use, and is more convenient than Wittich’s process 
of extracting the stomach first with glycerin. 
E. K. 


Wine from Lees. By L. Ercxkmann (Chem. Centr., 1873, 815). 


100 trrres of thick semi-liquid wine-lees are mixed with 500 litres of 
water and 150 lbs. of sugar prepared from potatoes, the mixture being 
kept at 18°—25°. Fermentation begins and lasts 14 or 21 days. The 
liquid is then run off, and to every 100 litres 2 litres of alcohol 
(90 p.c.), and 100 grams of tannin dissolved in waterare added. After 
four weeks the wine is clear, and may be drawn off into casks in which 
a little sulphur has been burned. If the wine does not clear, it may 
be mixed with a little isinglass. A little burnt sugar will give it 
a good colour, while the addition of 4 lbs. of raisins to 100 litres of it 


liquid will greatly improve its flavour. 
M. M. P. M. 
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The Colouring Matter of Wine. By E. Ductaux 
(Compt. rend., Ixxviii, 1159—1160). 


Tue colouring matter of wme is a substance resembling gooseberry- 
jelly, and dissolving in water or alcohol with a very faint greyish 
tinge, which on adding a trace of an acid, assumes a bright red colour. 
When exposed to the air, it takes up oxygen, especially when heated, 
the compound becoming darker and more and more insoluble, and re- 
maining on evaporation as an opaque coating, which dries up to scales. 
It is still soluble in alcohol, with a purple colour; on adding water, the 
solution remains clear at first, and a precipitate is but slowly formed, 
quickly, however, when a trace of an acid is added. The dried pre- 
cipitate forms a hard amorphous mass, having a metallic reflection. 
On heating the powder with a little concentrated potash, it first turns 
green, then red, and after a few moments it dissolves. Acids precipi- 
tate from the alkaline solution a gelatinous mass, which is soluble in 
alcohol, and reprecipitated by acids. 

Wine is often coloured by the flowers of the mallow, by Phytolacca 
decandra, and cochineal. The colouring matter of the mallow differs 
from that of wine by becoming less and less soluble, by the absorption of 
oxygen, while that of Phytolacca is decolorised by nascent hydrogen, 
which acts very slowly on the colouring matter of wine. The presence 
of cochineal is detected by its absorption spectrum. 

C. S. 


The Volatile Acids of Wine. By E. Ductavx 
(Compt. rend., Ixxviii, 1160—1162). 


Sounp wine contains a small quantity of acetic acid, mixed with 
ys or zy of butyric acid, about 10 milligrams of valerianic acid per 
litre, and an almost infinitesimal quantity of a higher fatty acid. 
Turned wine contains about equal quantities of acetic and metacetic 
(? propionic) acids, but no other fatty acid, although wines were tested 
containing 2°55 grams of acetic acid, and 2°60 grams of metacetic acid. 
In wine which had become bitter, acetic acid, a larger proportion of 
butyric acid than in sound wine, and traces of higher acids were 


found. 
C. S. 


The Manufacture of Beer from Beetroot and Malt. 
(Dingl. polyt. J., cex, 478.) 
Fr. Coates has recently patented a process for the manufacture of beer 
from beet free from any disagreeable taste. The beetroots are mashed, 
crushed, and extracted with boiling water, and an equal weight of 
roasted malt is added; the ordinary process is then pursued. The crushed 
beet is used as food for cattle. 
W. R. 


The Salting of Butter. (Dingl. polyt. J., cex, 478.) 


In North Germany, England, Holland, and, generally speaking, in the 
north of Europe, it is customary to salt a large portion of the butter 
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consumed. In southern countries, on the contrary, all the butter is 
used fresh. Is it advantageous to salt butter or not? Two analyses 
by Professor Miiller, one of salt, and one of fresh butter, gave the fol- 
lowing results :— 
Water. Fat. Casein. Milk sugar. Ash. 
Salt .... 9°59 86°92 0°46 0°36 2°67 = 100:00 
Fresh .. 13°00 85°69 0°62 0°49 0°20 = 100-00 


In salting butter water is kneaded out, but the loss is compensated 
by the addition of salt, so that the amount of fat remains nearly 
constant. The quantity of casein and lactose is reduced, thereby 
lessening the tendency to become rancid. Martini believes that when 
salt is added to milk, the casein and lactose separate out. The fact 
that milk can be much more easily filtered after addition of salt, and 


that those substances are found in the filtrate, favours this view. 
W. R. 


Milk Adulteration. (Chem. Centr., 1873, 185.) 


Pore milk, under the microscope, appears filled with butter globules, 
which vary in size. Milk from which the butter has been partially 
removed, contains only the smaller and middle-sized globules. In 
- milk, the globules appear much farther apart than in pure 
milk. 

Milk creamed after four hours’ standing, at a temperature of 18°— 
20°, loses about 40 per cent. of its fat; after 24 hours, about 88 per 


cent. 
Only a very small drop of milk must be brought under the micro- 


scope. 
M. M. P. M. 


Condensed Milk. By Trommer (Chem. Centr., 1873, 788). 


Pure milk is boiled over an open flame, poured through a fine orifice 
into a water-bath, and then—after the addition of 3 to 34 oz. of sugar 
to each quart of milk—evaporated to the consistence of a syrup. The 
sugar, before being added to the milk, is dissolved in half its weight of 
water, the liquid boiled down and filtered through flannel. 

While the milk is being evaporated down, it is constantly stirred, 
either with a wooden spoon or, if large quantities are employed, with 
a wooden stirrer. The water-bath is so constructed that the tempera- 
ture of the milk never rises above 87°. When the liquid begins to get 
thick and no longer flows easily from the stirrer, it is poured into tin 
cans. 10 or 11 ounces of this milk mixed with a quart of water, pro- 
duce a liquid equal to ordinary pure milk. 

M. M. P. M. 


Preservation of Yeast. By Jeverson and Boupr 
(Chem. Centr., 1873, 428—429). 


THE yeast is first thoroughly washed with cold water, then pressed, and: 
dried as far as possible in a centrifugal machine. . To remove the last 
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traces of moisture, it is gently heated under diminished pressure, and 
the evolved aqueous vapour absorbed by calcium chloride, then in a 
current of warm dry air. By these means a dry powder is obtained 
which may be preserved unimpaired for several months in hermetically 
closed vessels. When required for use, it is made into a thin cream 
with water at a temperature of 20° to 30°. ane 


Sal-ammoniac in Gas Liquor. By R. Gascu (Chem. Centr., 
1873, 333). The author found this salt in one of the tanks containing 
the liquor from the Dresden Gas Works. He traced the chlorine to 
the coal which was used in making the gas. 

M. M. P. M. 


Preparation of Sal-ammoniac from the Gas Liquor of Bone 
Works. By J. V. Divis (Chem. Centr., 1873, 325—328). Strong 
calcium chloride solution is added to the hot liquor after the fat has 
been removed by skimming, then hydrochloric acid sufficient to exactly 
neutralise all the ammonium carbonate present. After the precipitated 
calcium carbonate has settled, the liquid is drawn off, boiled, again 
skimmed, filtered through coke or charcoal, and the solution evapo- 
rated. Almost pure ammonium chloride is thus obtained. In the 
original paper details of the process and arrangement of the apparatus 
are described. 

M. M. P. M. 


New Method of Lighting Gas. By R. Bérraer (Chem. Centr., 
1873, 498). If coal-gas is allowed to flow from a glass tube drawn 
out at one end to small diameter, upon a few grams of dried and finely 
powdered permanganate of potassium moistened with concentrated 


sulphuric acid, it instantly takes fire. 
G. T. A. 


Spontaneous Combustion of Oiled Cotton-waste. By Gat- 
LETLY (Chem. Centr., 1873, 543). The author treated cotton-waste 
with different kinds of oil, and noticed the temperature and time neces- 
sary for combustion in each case. 

G. T. A. 


Manufacture of Magnesia, By Lemoine (Chem. Centr., 1873, 
588). A description of Pattinson’s process. 
G. T. A. 


Treatment of the Residue left in Roasting Pyrites. By 
Lemoine (Chem. Centr., 1873, 589). A description of the method 
employed in Gibbs’ vitriol-works on the Tyne. 


The copper is extracted by treatment with common salt, &c. 
G. T. A. 


Practical Application of Ammonium Vanadate. By R. Bérr- 
GeR (Chem. Centr., 1873, 514). One part of pyrogallic acid, 3 
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parts of finely powdered and sifted gum-arabic, and 3 parts of neutral 
ammonium vanadate make an excellent writing ink. 
The paper contains also a description of the author’s method of 
extracting vanadium from iron ore. 
= % &. 


A New Process for Preserving Wood. By A. Harzre.ip 
(Compt. rend., Ixxiii, 416—419).—The wood is first impregnated with 
tannin by injection under pressure, and then with a ferrous salt; 
the albuminous parts are thus coagulated and rendered less alterable, 
and the production of solid ferric tannate by absorption of oxygen 
renders the whole mass harder. The author thus hopes to imitate the 
action by which bog-oak has been preserved. 

C. H. G. 


Note on the Preservation of Wood by Sulphate of Copper. 
By M. Boucuerie (Compt. rend., lxxxiii, 487). 


Wood-painting (Chem. Centr., 1873, 798).—1 lb. of copper sul- 
phate is dissolved in 4 litres of water and the wood is coated with this 
liquid. By applying a solution of } lb. potassium ferrocyanide in 
4. litres of water a brown-red colour (copper ferrocyanide) is produced, 
which is lasting, withstands the action of the weather, and is never 


injured by fungus growth. 
M. M. P. M. 


Emery Manufacture (Chem. Centr., 1873, 319).—This paper 
gives a detailed account of the machinery used in preparing emery 
powder from the raw material. 

M. M. P. M. 


Depilatory. By R. Bérrcer (Chem. Centr., 1873, 137).—A 
highly active, scentless agent for the destruction of hair is obtained 
by adding one part of crystallised sodium sulphydrate to 3 pts. of pre- 
cipitated chalk, and mixing in a mortar toa fine powder. The mixture 
keeps well in well-closed bottles ; when required for use, a little is made 
into a paste, with water, and applied to the skin; in two or three 
minutes the hair is converted into a white mass, easily removed from 
the skin by water. By too long contact with this mixture, the skin 


itself is attacked. 
C. R. A. W. 


Quick Drying Oil-colours and Varnish. (Chem. Centr., 1873, 
159.)—Twelve parts of shellac and four parts borax are heated in a 
copper vessel, with 80-100 parts water, when, after the excess has 
become homogeneous, the vessel is closed, and its contents, when cold, 
are poured into flasks, which are kept closely corked. 

This solution may be used as a quick-drying varnish; when mixed 
in equal weights with oil colours, it causes them to dry quickly. 

M. M. 


P. M. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XXXIV.—On Ipomaeic Acid. 
By E. Neison and JAMES BAYNE. 


In two papers upon Jalapin and its derivatives in the Annalen der 
Chemie und Pharmacie (1xxxiii, 143, 1852; xev, 160, 1855), W. Mayer 
has described an acid obtained by the action of hot concentrated nitric 
acid upon jalapin or certain of its derivatives. This acid, to which he 
gives the formula H.C;H,O., and the name ipomaeic acid, exhibited 
properties much resembling those of the then little known sebacic acid, 
from which, however, it differed in several essential points. 

Sebacic acid is a bibasic acid, represented by the formula H2C,;.HieO,, 
polymeric with that given by Mayer to ipomaeic acid, and the two 
were found to differ, not only in the properties of a few of their salts, 
but in their melting points, that of sebacic acid being 127°, and that of 
ipomaeic acid 104°. Mayer therefore regarded the latter as a new 
acid. 

Owing probably to the expense and difficulty in obtaining pure jala- 
pin, this acid has not been again examined; but from the general 
resemblance between the two acids, it has been considered probable 
that they are isomerides, and that the formula of ipomaeic acid should 
be doubled and made H2C,)H,,0x. 

A thorough examination of the properties of sebacic acid and its 
salts having been recently made (Chem. Soc. J., xxvii, 301) it was 
found that several of the minor differences between the salts of the two 
acids have in reality no existence. It became, therefore, a matter of 
considerable interest to ascertain whether a more rigid examination of 
ipomaeic acid might not remove the remainder, and show that the two 
are in fact identical. 

It having been found that the action of nitric acid upon jalapin 
was very violent, and accompanied by much frothing, only small 
quantities, weighing from 25 to 60 grams, were acted on at a time. 
The method adopted was as follows:—The jalapin was made into 
a paste with dilute nitric acid, and after ten times its weight of con- 
centrated nitric acid had been added, was gently heated. The re- 
action is very energetic; torrents of red fumes are evolved, and the 
whole mass froths and swells up to twenty times its original volume. 
As soon as the reaction has moderated, the heat is cautiously raised, 
and the whole boiled, adding a little nitric acid from time to time until 
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all traces of a thick greenish oil disappear, and only a small quantity 
of red fumes is liberated. The pale yellow solution thus obtained is 
diluted with-water, boiled again, filtered, and allowed to cool, when the 
ipomaeic acid separates out as a pale yellow, bulky, crystalline precipi- 
tate. The acid thus obtained is collected on a filter, and well washed 
with water until nearly white. It is then re-dissolved in hot water, 
and filtered, to separate a trace of yellow oil, and the perfectly white 
acid which crystallises out on cooling is collected, washed, pressed 
between filter-paper, and dried at 100°. Even then, if required quite 
pure, it must be twice recrystallised from water, after a preliminary 
crystallisation from dilute nitric acid to remove all traces of a white 
fatty hydrocarbon. The yield of ipomaeic acid obtained by the direct 
oxidation with nitric acid is very small, amounting to only 3 per cent. 
of the jalapin employed, but no other method was found to be equally 
expeditious and convenient. 

As thus obtained, ipomaeic acid is a light, feathery, crystalline, 
bulky mass, of extreme whiteness, and with a strong pearly lustre 
when pressed. Like sebacic acid, however, it occasionally crystallises 
in very thin flexible lamin, possessing a very brilliant lustre. 

Ipomaeic acid is easily soluble in 50 parts of water at 100°; in 100 
parts at 85°; in 240 parts at 51°; in 700 parts at 23°; and in 1,000 
parts at 17°. The solubility in water of the two acids is therefore 
sensibly the same. Both are also readily soluble in cold alcohol and 
ether, easily soluble in hot ether, and still more soluble in hot alcohol; 
they are easily dissolved by hot nitric and hydrochloric acids, and 
recrystallise from them unaltered on cooling. The aqueous solution 
of ipomaeic acid reddens litmus strongly, neutralises completely the 
alkaline hydrates, and dissolves the carbonates of barium and magne- 
sium. It also readily precipitates solutions of acetate of lead and 
nitrate of silver. 

The chief distinguishing feature between ipomaeic and sebacic acid 
being, according to Mayer, the fact that they melt at 104° and 127° 
respectively, the melting point of the former was carefully redeter- 
mined. 

A specimen of apparently pure ipomaeic acid was fused, allowed to 
re-solidify, and remelted repeatedly, and the melting point found was 
114°—116°. The acid was then carefully recrystallised to remove 4 
trace of fatty hydrocarbon, and the melting point on being again deter- 
mined had risen to 118°—120°. The acid was therefore carefully 
purified by the method already described, and its melting point found 
to remain perfectly constant between 126° and 127° in four separate 
determinations. The melting point of pure sebacic acid was also care- 
fully determined, and found to be 127°—128°. Both acids when fused 
are pale yellow transparent liquids, heavier than water. 
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After as careful purification as possible, the acid dried at 100° was 
analysed— 


Percentage for. Theory. Found. 
59°41 59°68 

891 8°95 

31°68 31°37 


It retains, like sebacic acid, most persistently a trace of hydrocarbon, 
tending to raise the percentage of carbon found. 

A characteristic feature of sebacic acid was found to be the nature 
of the two salts of potassium or sodium formed when alcoholic solu- 
tions of the acid and alkaline hydrate are mixed. Even if the potas- 
sium hydrate was present in considerable excess the acid salt was 
formed, whilst in presence of a large excess of sebacic acid the neutral 
sodium sebate is obtained. Ipomaeic acid was therefore treated in a 
similar manner. 

A hot alcoholic solution of ipomaeic acid was added to an excess of 
asimilar hot alcoholic solution of potassium hydrate, the whole being 
kept strongly alkaline to litmus paper. The salt, which separated out 
almost immediately, was washed with alcohol and dried. It then pre- 
sented the appearance of a white crystalline powder, identical appa- 
rently with the corresponding sebate. 


On analysis the following result was obtained :— 


K.H.C,9H,604. Theory. Found. 
K per cent. 16°25 15°89 


Similarly hot alcoholic solutions of ipomaeic acid and sodium hydrate 
were mixed, keeping the former in excess throughout, so that the 
mixed solutions strongly reddened litmus. The salt separates out 
almost instantly, and was washed well with alcohol and dried. Thus 
formed, it consists of a crystalline powder, composed of very minute 
needles, and undistinguishable from the corresponding sodium sebate 
analysed as under :— 


NayCj9H 504. Theory. Found. 
Na per cent. 18°70 18°15 


In these characteristic reactions, therefore, the behaviour of the two 
acids is identical. 

For the purpose, however, of further comparison, the two barium 
salts were prepared. 

Bariwm-hydrogen Ipomaeate, BaH,(CioHi04)2, was obtained by boil- 
ing ipomaeic acid and carbonate of barium, keeping the former in 
excess, cooling to separate out the free acid, and concentrating the 
aqueous solution. Thus formed it is a white, anhydrous, confusedly 
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crystalline salt, undistinguishable in appearance and properties from 
the corresponding sebate. 
On analysis it gave— 


BaH, (C\9H 5604) Q- Theory. Found. 
Ba per cent. 25°42 25°71 


Barium Ipomaeate, BaC\H,.O., was prepared by prolonged boiling 
of excess of barium carbonate with ipomaeic acid, filtering, and, after 
concentration, crystallising. Like the acid salt, it is in appearance and 
physical properties the same as the corresponding sebate. 

Analysis gave— 


BaC 9H 604. Theory. Found. 
Ba per cent. 40°95 40°80 


By the same methods as used for the preparation of the correspond- 
ing sebates (Chem. Soc. J., xxvii, 301), the lead and silver sults were 
prepared, and on examination found to be identical in appearance and 
physical properties with the lead and silver sebates. 

The very small yield of ipomaeic acid, and the difficulty in obtaining 
quantities of pure jalapin, prevent, unfortunately, any large quantity 
being obtained; and as several hundred grams of pure acid would 
have been required, this rendered it impracticable to prepare the 
decomposition-products of ipomaeic acid, as we should otherwise have 
done. Sebacic acid yields on distillation normal octyl hydride, and it 
would have been a question of interest whether Mayer’s ipomaeic 
acid would have given, as we believe, the normal octyl hydride, or 
merely an iso-paraffin. The almost complete identity of the properties 
of the two acids render this less necessary than it might have been had 
the observed differences been beyond the limits of experimental 
error. 

It would appear therefore that, as the present investigation has 
completely removed the remaining discrepancies between the proper- 
ties of sebacic acid and those of Mayer’s ipomaeic acid, there can be 
little doubt but that the two bodies are identical, and that Mayer’s 
ipomaeic acid was simply sebacic acid contaminated with slight im- 
purities. For although it is quite possible that the octyl hydride 
obtained from them might be slightly different, yet the very close 
approximation between their properties renders this improbable. 

Our conclusion, therefore, is that sebacic acid and Mayer’s ipomaeic 
acid are identical. 


XXXV.—Note on New Zealand Kauri Gum. 


By M. M. Partison Muir, F.R.S.E, 


TuIs gum or resin exudes from a tree (Dammara Australis) belonging 
to the family of pines. It is largely imported into this country for the 
purpose of making varnish. 

The sample which I have examined was sent to me about two years 
ago by my brother, John M. Muir. The substance was in the form 
of a hard, brittle, yellowish-white mass, which could be easily cut with 
aknife. By rubbing, the surface became highly polished, being at the 
same time electrically excited. 

Here and there throughout the mass non-transparent milky blotches 
occurred. The fracture was conchoidal. Specific gravity = 1°042. 
On treating the powdered gum with water, part of it dissolved, but 
the greater portion remained unacted upon. This insoluble portion 
was partially dissolved by alcohol, in which solution the addition of 
water caused a white turbidity. 

About 52 per cent. of the original substance was found to be soluble 
in boiling alcohol, while the residue was almost entirely dissolved by 
digestion in ether at the ordinary temperature. 

The alcoholic solution of the gum showed a slightly acid reaction ; 
traces of benzoic and succinic acids were also discovered. 

From these reactions “ Kauri gum” appears to be a mixture of 
resins (probably more than one) and true gum: hence it may be classed 
among the gum-resins. The following are some of the reactions of this 
substance with reagents. 

1. Strong nitric acid aided by gentle warming, attacks Kauri gum 
violently, the products of the reaction being a yellowish-white solid 
mass, and a small quantity of a reddish liquid. The solid substance 
is but slightly soluble in hot alcohol or hot ether, the liquid gives a 
yellow flocculent precipitate when thrown into water. 

2. Concentrated sulphuric acid dissolves the gum, forming a clear 
red liquid, from which a white semi-solid substance precipitates on the 
addition of water. If heat be applied, sulphuric acid partially decom- 
poses the gum, at the same time forming a dark coloured liquid, in 
which water causes no precipitate. 

3. Bromine and chlorine both attack Kauri gum violently, dense 
fumes being evolved, the product in the former case being a blackish 
mass, which dissolves in alcohol, with formation of a red liquid. In the 
latter case carbon only remains. 

4. Caustic potash or soda when boiled with this substance, causes it 
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to swell up, and eventually to form a light yellow hard mass, only a 
very small quantity of the gum being dissolved. 

When Kauri gum is subjected to dry distillation, it melts, froths up, 
and gives off dense fumes along with a quantity of a heavy oil, which is 
of a brown colour, and exhibits a green fluorescence. 

Accompanying this oil is a considerable amount of water. The yield 
of admixed oil and water amounts to about one-half of the original 
amount of gum; the residue in the retort is a thick dark red liquid, 
which solidifies on cooling to a brittle transparent solid mass. 

After drying the oil by means of calcium chloride, and subjecting 
it to distillation, it was found that less than one-half distilled over 
below 320° C., and that the remainder solidified when cool into a sub- 
stance resembling that which remained after the distillation of the 
original gum. Of the oil boiling below 320°, the greater portion was 
found, by repeated fractionation, to boil between 155° and 165°, while 
a small quantity boiled between 270° and 290°. 

The oil boiling between 155° and 165°, was nearly colourless, had a 
resinous odour, was immiscible in water but soluble in a tolerably 
large amount of alcohol. Its specific gravity at 20° was °854, on 
analysis it gave the following numbers :— 

172 grm. gave ‘216 grm. water = ‘024 grm. hydrogen = 10°90 
per cent. 

172 grm. gave ‘499 grm. carbon dioxide = ‘136 grm. carbon = 
79°07 per cent., leaving 7°03 per cent. of oxygen. . 

These numbers would lead to the formula C,)>H»O;, but the quantity 
at my disposal was so small, that I do not feel inclined to definitely 
admit the correctness of this formula until further experiments have 
been undertaken. 

Hydrochloric acid gas changes this oil into a dark greenish brown 
liquid. , 

The quantity of Kauri gum which I obtained from New Zealand 
was too small to admit of further experiments being carried out, but I 
hope soon to receive a further supply, when I shall resume this inves- 
tigation. 


XXXVI.—On certain Compounds of Albumin with the Acids. 


By Grorce STiLLINGFLEET JOHNSON, Dalton Scholar of Queen’s 
College, London. 


In testing albuminous liquids much reliance is usually placed on the 
precipitation of the albumin by nitric acid, which is added in excess. 
But if the liquid (albuminous urine for instance) be mixed with a very 
minute quantity of the acid, the flocculent precipitate formed at first 
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disappears on shaking, and the clear acid liquid is not coagulated by 
boiling. To determine whether this was due to the formation of a 
soluble compound of albumin with nitric acid, or to the action of the 
salts in the urine, the latter was submitted to dialysis, until all the 
salts had passed into the diffusate, and the slightly coloured aqueous 
solution of albumin remained on the dialyser; this behaved with nitric 
acid in the same manner as the original urine. 

Ginsberg notices (Wien. Acad. Ber., xlv, 643; Chem. Centr., 1863, 
460) that “The turbid fresh solution of egg albumin in water is not 
precipitated by small quantities of sulphuric, hydrochloric, or nitric 
acid, but becomes clearer, and is afterwards not precipitated or 
rendered only slightly turbid on boiling.” 

Wittich (J. pr. Chem., Ixxiii, 25) remarks that very weak nitric 
acid, after some weeks, converts albumin into a yellow mass, which, 
after washing with cold water, dissolves in hot water and gelatinizes 
on cooling. 

Lieberkiihn (Pogg. Annal., lxxxvi, 117 and 298) prepares an albu- 
minate of potash by adding a small quantity of strong solution of 
caustic potash to white of egg. This substance is a yellow jelly soluble 
in boiling water, and in this solution nitric acid gives a precipitate 
which dissolves in the slightest excess of the acid, reappears on adding 
more acid, dissolves on boiling, and gelatinizes on cooling. 

These observations appearing to indicate the existence of some defi- 
nite compound of albumin with the acid, the following experiments 
were undertaken to establish it :— 


Compound of Albumin with Nitric Acid. 


In order to obtain the gelatinous compound of albumin with nitric 
acid I poured some white of egg into a hoop dialyser of parchment- 
paper, which was then floated upon the surface of very dilute nitric 
acid (sp. gr. 1:0025, containing 1 grm. HNO; in 100 c.c.). 

In from 16 to 24 hours* the albumin had become a firm semi- 
transparent jelly which dissolved in boiling water (with the exception 
of the cellular membrane), yielding an acid solution which again gela- 
tinized on cooling, if not too dilute. On neutralising with an alkali 
and heating, the albumin was precipitated. Excess of alkali added to 
the cold solution prevented the coagulation, but did not re-dissolve the 
coagulum when added to the hot solution. 


* Dilute nitric acid was added to white of egg in order to prepare the nitrate. 
Gradations were observed between the opaque insoluble coagulum at first produced 
by heat, and the clear soluble jelly ultimately resulting when the acid had been 
aided in sufficient quantity. The jelly is not formed for several weeks, by this 
method of preparation, unless heat be applied. 
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The solution of albumin nitrate is not precipitated by corrosive sub- 
limate, lead subacetate, silver nitrate, tannin, alcohol, or carbolic acid, 
It is precipitated by potassium ferrocyanide, barium chloride, ammo- 
nium chloride, and by nitric, sulphuric, hydrochloric, metaphosphoric, 
and picric acids, 

The presence of nitric acid is shown by the reaction with ferrous 
sulphate and sulphuric acid, slightly at first, but distinctly after some 
hours. 

Dried in vacuo over sulphuric acid the nitrate becomes a hard, 
brittle, transparent mass, resembling gum which is very hygroscopic, 
but not deliquescent, and swells up when placed in water, gradually 
dissolving. After drying in vacuo the nitrate was unaltered in the 
water oven at 100° C. 

To determine the amount of nitric acid present in the nitrate it was 
dissolved in boiling water, the cold solution coloured with litmus, and 
a standard solution of soda (prepared from sodium by Mr. Hartley’s 
process, Journ. Chem. Soc. [2], xi, 123) added from a burette. The 
precipitated albumin at first carried the litmus down with it, leaving 
the liquid nearly colourless, but when the point of neutralization was 
reached, the precipitate redissolved and the blue colour appeared simul- 
taneously. 

Two samples of the nitrate were analysed, having been prepared with 
nitric acid of different degrees of dilution. 


Sample I. Prepared with nitric acid of sp. gr. 1:002. Dried first 
in vacuo, then at 100° C. 

(1.) *472 grm. required 3 c.c. of sodium solution, containing 3°844 
grms. of sodium per litre. 

(2.) 245 grm. required 1°6 c.c. of same soda solution. 

Mean ‘3585 grm. require 2°3 c.c. of soda solution, corresponding 
with 6°7 per cent. of nitric acid. 


Sample II. Prepared with nitric acid, sp. gr. 1-001. 

(1.) Dried first in vacuo then at 100° C. 

‘629 grm. required 4 ¢.c. of soda solution, corresponding with 6°69 
per cent. HNO. 

(2.) Dried in vacuo only. 

948 grm. required 6:2 c.c. of soda solution, corresponding with 6°8 
per cent. of HNO. 

Taking the average of these numbers, the albumin nitrate would 
contain 6°796 per cent. of HNO. 


These numbers certainly indicate a definite compound of albumin 
containing the elements of nitric acid. 
The great discrepancy in the formule given for albumin by different 
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chemists renders the selection of a number representing the molecule of 
the body very perplexing. : 


Thus—Lieberkiihn gives CyHy2NisSO2. = 1612. 
Theile » CuHiyNy,SO0.; = 1650. 
Loew » CrHieNisSOx»n = 1608. 
Mulder »  CooHiszsNe2SO = 2089. 
Liebig » CarwHyssN548306g = 4870. 


If Liebig’s formula be divided by 3 it gives Cy2Hi22NigSOw2, which 
differs very slightly from those given by Lieberkiihn and Loew. 
Hence, in my experiments, I have regarded 1612 as representing the 
molecular weight of albumin. 

The formula C72H)2NisSO2°2HNO; would require 7:24 per cent. of 
HNO;.* 


Compound of Albumin with Hydrochloric Acid. 


This was prepared by placing white of egg in a dialyser over very 
dilute hydrochloric acid. It forms a very transparent, nearly colour- 
less jelly. In some cases, where it did not gelatinize on the dialyser, 
it became gelatinous spontaneously after a few hours from its removal, 
and it gelatinized immediately on slightly heating, or on the addition 


of alcohol, without the production of any opacity. In all cases the jelly 
dissolved easily in boiling water. Dried in vacuo it formed a transparent, 
brittle mass, less yellow than the nitrate. 

The solution of albumin hydrochloride is not precipitated by silver 
nitrate, alcohol, carbolic acid, or tannin. 

Diffusion appears to take place through the gelatinous hydrochloride. 
Some white of egg was poured upon some hydrochloride gelatinized on 
the dialyser: this also gelatinized. 

It is precipitated by nitric, sulphuric, hydrochloric, metaphosphoric, 
and picric acid, and by potassium ferrocyanide, corrosive sublimate, 
ammonium chloride, lead subacetate, and barium chloride. 

The absence of any precipitate with silver nitrate is noteworthy. 
Even if dilute hydrochloric acid be added, after the addition of silver 
nitrate, no precipitate is produced, unless the silver salt be in large 
excess. But, after the coagulation of the albumin by nitric acid, and 
filtering, silver nitrate produces an abundant precipitate in the filtrate. 
The hydrochloride differs from the nitrate in being precipitated by 
corrosive sublimate and by lead subacetate. 

The proportion of acid in the hydrochloride was determined as in 
the case of the nitrate. 


a If Theile’s formula were accepted, the compound would require 7:09 per cent., 
NO. 
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Sample I. Prepared with hydrochloric acid of sp. gr. 1:005. Dried 
first in vacuo then at 100° C. 

(1.) 246 grm. required 1°6 c.c. of soda solution, containing 3:844 
grms. Na per litre. 

(2.) *588 grm. required 3°7 c.c. of soda solution, containing 3:844. 
grms. Na per litre. 

Mean °417 grm. require 2°65 c.c. of soda solution, containing 3-844 
grms. Na per litre, corresponding with 3°85 per cent. of HCl. 


Sample II. Prepared with HCl sp. gr. 1:001. Dried in vacuo only. 
‘972 grm. required 6°4 c.c., corresponding with 401 per cent. HCI. 
The mean of these numbers would give 3°93 per cent. HCl. 


Lieberkihn—The formula C;,Hi2N;.8O..2HCl] requires 4°33 
per cent. 

Theile—The formula C,,H,..N,,SO.; . 2HCl requires 4°23 per cent. 

Loew—The formula C7,Hios:NisSO22. . 2HCl requires 4°34 per cent. 

Mulder—The formula CyN22HisoSOs . 2HCl requires 3:45 per 
cent. 

Liebig—The formula C2¢6N5,H33s830es . 6HCl requires 4°3 per cent. 


Table, showing the Action of Reagents. 


Name of compound. Name of reagent. 


Nitric acid; 


Sulphuric 
acid ; 


Hydrochlo- | Metaphos- 
ric acid; phoric acid; 


Picric acid ; 


Nitrate of ovalbumin. . 


coagulates 


coagulates 


| 
coagulates | coagulates 
t, 


coagulates 


Sulphate 


” 


coagulates 


coagulates 


coagulates | coagulates 


coagulates 


Hydrochloride 
ovalbumin 


coagulates 


coagulates 


| 
coagulates | 


| 
| 


coagulates 


coagulates 


Orthophosphate 
ovalbumin .... 


“f 


coagulates 


coagulates* 


| 
coagulates | coagulates 


coagulates 


Metaphosphate | 


coagulates 


coagulates 


coagulates coagulates 


coagulates 


* The orthophosphate is only coagulated by sulphuric acid in a ho¢ solution. 


Table, showing the Action of Reagents (continued). 


WITH THE ACIDS. 


Name of compound. 


Name of reagent. 


Potassium 
ferro- 
cyanide ; 


Ammonium 
chloride ; 


Lead 


subacetate ; 


Alcohol ; 


—_— 


Nitrate of ovalbumin. . 


coagulates 


coagulates 


no 


no 


no 


Sulphate 


” 


coagulates 


coagulates 


icoagulates* 


coagulates 


coagulates 


Hydrochloride of 
ovalbumin ...... 


coagulates 


coagulates 


coagulates 


no 


no 


Orthophosphate 
ovalbumin .... 


ig 


coagulates 


coagulates 


coagulates 


coagulates 


coagulates 


Metaphosphate 
ovalbumin .... 


coagulates 


coagulates 


coagulates 


Name of compound. 


Name of reagent. 


Mercuric 
chloride ; 


Barium 
chloride ; 


Silver 
nitrate ; 


Tannin ; 


Nitrate of ovalbumin. . 


no 


cougulates 


no 


| no 


Sulphate 


” 


no 


coagulatest 


no 


coagulates 


Hydrochloride 
ovalbumin .... 


<F 


coagulates 


coagulates 


not 


no 


Orthophosphate 
ovalbumin .... 


ha 


coagulates 


coagulates§ 


| 
| 
| no 
|. 


Metaphosphate 
ovalbumin 


coagulates 


coagulates 


no 


coagulates 


Compound of Albumin with Sulphuric Acid. 


Prepared like the two preceding compounds. 


* This precipitate is soluble in excess of subacetate. 
+ Both the sulphuric acid and the albumin are precipitated by barium chloride. 


But it is necessary 


t After a little silver nitrate has been added to solution of hydrochloride, excess 
of hydrochloric acid may be added without any precipitation occurring. After 
boiling solution of hydrochloride with nitric acid and filtering, the filtrate gives an 
abundant precipitate with silver nitrate solution. 

§ Silver nitrate does not precipitate the orthophosphate until the acid has been 
neutralised. 
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to remove the liquid from the dialyser as soon as it ceases to give a 
precipitate with solution of corrosive sublimate, since excess of acid is 
apt to pass in and produce partial coagulation, if the compound be © 
allowed to gelatinize on the dialyser. The jelly forms in a day or 
two. It is less transparent than the others. When the moist jelly 
was heated to 100°, it was partly carbonised; but after drying in 
vacuo, it could be heated to 100° without change. 

The aqueous solution of the sulphate is not precipitated by corrosive 
sublimate, nor by silver nitrate. 

It is precipitated by nitric, sulphuric, hydrochloric, metaphosphoric, 
and picric acids; also by alcohol, carbolic acid, and tannin; by ammo- 
nium chloride, lead subacetate, and barium chloride. 

The sulphate differs from the nitrate in being precipitated by lead 
subacetate, and from the hydrochloride in not being precipitated by 
corrosive sublimate. It differs from both the nitrate and hydrochloride 
in being precipitated by alcohol, carbolic acid, and tannin. The pro- 
portion of sulphuric acid was determined by the standard solution of 
sodium. 

Sample I. Prepared by dialysis over acid of sp. gr. 1:001. 

(a.) 2°609 grams, dried in vacuo, dissolved in water, required 
17°5 c.c. of soda-solution, containing 3°844 grams sodium per litre, 
corresponding with 5°49 per cent. of sulphuric acid. 

(b.) 1:540 grams, dried in vacuo, required 10 c.c. of sodium solution, 
corresponding with 5°3 per cent. of H.SQ. 

The mean of these numbers would give 5°43 per cent. of H,SQ, in 
the dry sulphate. 

Sample II. Dried first in vacuo, then at 100° C. 

‘928 gram required 6 c.c. of soda-solution (3°844 grams Na per 
litre). 

This corresponds with 5:29 per cent. H,SQ,. 

Mean, 5°36 H.SQ,. 

The formula C72Hi2NisSO2.H,SO, requires 5°73 per cent. 


Compound of Albumin with Orthophosphorice Acid. 


Prepared by exposing white of egg in a dialyser over dilute ortho- 
phosphoric acid, produced by boiling a solution of the glacial phos- 
phoric acid. This compound does not gelatinize spontaneously, but 
it gelatinizes when heated. It is not precipitated by solution of cor- 
rosive sublimate nor by tannin. Solution of silver nitrate produces 
no precipitate until the acid is neutralised; and dilute sulphuric acid 
produces no coagulum until heat is applied. 

The compound is precipitated from its solution by all the other re- 
agents above mentioned, viz., nitric, hydrochloric, metaphosphoric, and 
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picric acids; by alcohol and carbolic acid; and by solutions of potas- 
sium ferrocyanide, ammonium chloride, lead subacetate, and barium 
chloride. 

The acid was determined as before by titration with a standard 
solution of soda, containing 3°844 grams of sodium per litre. (46 Na 
taken to represent 98 H;PQ,.)* 

Sample I. (a.) 1:22 grams, dried im vacuo, required 12°8 c.c., cor- 
responding with 8°59 per cent. H,PQ,. 

(b.) 2°419 grams, dried in vacuo, required 25 c.c., corresponding 
with 8:43 per cent. H;PQ,. 

Sample II. 1305 grams, dried first in vacuo, then at 100°, re- 
quired 13-5 c.c., corresponding with 8°46 per cent. H;PQ\. 

The mean of these numbers gives 1°648 grams dry orthophosphate, 
requiring 17:1 c.c. of soda solution, which corresponds with 8°47 per 
cent. H,PO,. 

The formula 2C72Hi:2NisSO22.3H3PO, requires 8°35 per cent. 


Compound of Albumin with Metaphosphorie Acid. 


Prepared by exposing white of egg in a dialyser over a dilute solu- 
tion of glacial metaphosphoric acid in cold water. The acid liquid 
may be removed as soon as it ceases to be precipitated by potassium 
ferrocyanide. This compound yields an opaque insoluble coagulum 
when heated per se, a transparent soluble jelly when heated with its 
own bulk of water. 

It does not gelatinize spontaneously. The solution of albumin meta- 
phosphate is not coagulated by solutions of potassium ferrocyanide, 
ammonium chloride, or silver nitrate, but it is coagulated by all the 
other reagents for albumin above enumerated. | 

Sample I (4 grams of glacial acid to 1 litre of H,O). 1125 grams, 
dried in vacuo, dissolved in water, required 3°7 c.c. of sodium solution 
(3'844 grams Na per litre), corresponding with 4°39 per cent. HPO. 

Sample II (2 grams of glacial acid to 250 c.c. of H,Ot). 2°024 grams, 
dried first in vacuo, then at 100° C., and dissolved in boiling water re- 
quired 6°6 c.c. of soda solution. 

This corresponds with 4°36 per cent. of HPO. 


* In order to confirm the accuracy of this method of calculation, a solution of 
orthophosphoric acid was made by boiling one of metaphosphoric acid. 8°19 per 
cent. of H;PO, was found in this solution by titration, and 8°12 per cent. of H3;PO, 
by precipitation (magnesia). It was necessary to add alkali, in titrating, until the 
colour of the solution became distinctly blue, disregarding the action of the liquid on 
litmus-paper. 

+ The residual acid outside the dialyser contained abundance HPOs, but no ortho- 
phosphoric acid. 
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The mean of these numbers gives 4°37 per cent. 
The formula C7,H12NisSO22.HPO, requires 4°72 per cent. 


It is important, in preparing the above metaphosphate, that the acid 
employed be not too strong, otherwise a film of coagulum forms over 
the surface of the parchment-paper, and prevents the passage of the 
acid through it to the albumin. 


Compound of Albumin with Citrie Acid. 


This compound is prepared by placing white of egg on a dialyser 
over a dilute solution of citric acid. It does not gelatinize spon- 
taneously. When heated per se, it yields an opaque insoluble coagulum, 
but is converted into a transparent soluble jelly when heated with its 
- own bulk of water. In this respect it resembles the metaphosphate. 
It also resembles the metaphosphate in not being coagulated by solu- 
tions of potassium ferrocyanide and ammonium chloride; but it differs 
from the metaphosphate in not being coagulated by alcohol, carbolic 
acid, or tannin. It resembles the orthophosphate in yielding no pre- 
cipitate with dilute sulphuric acid until heated. The solution of albn- 
min citrate is coagulated by nitric, hydrochloric, metaphosphoric, and 
picric acids. 

1:389 grams, dried in vacuo, required 8°5 c.c. of Na solution (3°84 
grams per litre). 

This corresponds with 6°54 per cent. of citric acid. 

The formula C.Hi:sNisSO2.2H;C;H;O0, requires 7°06 per cent. 


Compound of Albumin with Oxzalic Acid. 


Prepared as above, a solution of oxalic acid being placed outside the 
dialyser. ‘The compound does not gelatinize spontaneously, but yields 
a clear soluble jelly immediately on the application of heat or alcohol. 
Solutions of potassium ferrocyanide and ammonium chloride produce 
only a slight opalescence in the solution of albumin oxalate. Solution 
of corrosive sublimate does not coagulate it. Dilute sulphuric acid 
does not coagulate it until heat is applied. Nitric, hydrochloric, meta- 
phosphoric, and picric acids; and solution of silver nitrate cause pre- 
cipitates. 

(a.) 681 grm., dried in vacuo, required 4°8 c.c. of Na-solution 
(3°844 c.c. Na per litre). This corresponds with 5°32 per cent. of oxalic 
acid. 

(b.) 1406 grms., dried first in vacuo, then at 100°C., required 10 
c.c. of the same suda solution, corresponding with 5°32 per cent. of oxalic 
acid. 

The formula, C72Hi2NisSO2.H,C20,, requires 5°28 per cent. 
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Compound of Albumin with Tartaric Acid. 

Prepared by dialysing white of egg over dilute solution of tartaric 
acid. The albumin tartrate does not gelatinize until heat or alcohol 
be applied to it. Its solution is not coagulated by corrosive sublimate, 
carbolic acid, or silver nitrate, nor by dilute sulphuric acid before the 
application of heat. 

It is coagulated by nitric, hydrochloric, metaphosphoric, and picric 
acids, and by solutions of potassium ferrocyanide, ammonium chloride, 
and lead subacetate. 

Sample I. 1°188 grms., dried in vacuo, required 14:2 c.c. of soda 
solution (3°844 grms. Na per litre), which corresponds with 15°64 per 
cent. of tartaric acid. 

Sample II. Dried first in vacuo, then at 100°C. 

1:364 grms. required 17 c.c. of soda-solution (3'844 grms. Na per 
litre), corresponding with 15°63 per cent of tartaric acid. 

The formula, C7.H):2NisSO2.2H,C,O,, requires 15°68 per cent. 

It will be noticed that these results are very near those calculated 
from the formula. This is accounted for by the following experiment. 
Some of the dry tartrate was treated with boiling water as long as 
anything was dissolved. The insoluble residue was dried, weighed, and 
dissolved in standard alkali; this solution was then titrated back with 
standard acid. It was then found that the residue contained no acid. 

The tartaric acid appears in albumin tartrate to be converted into the 
left-handed variety. 

A solution of albumin tartrate, containing *135 grm. of dry tartrate 
in 10 cubic centimeters (or ‘114 grm. of dry albumin in 10 c.c.) pro- 
duced 39’ left-handed rotation of a polarised ray in a tube 200 mm. 
long at 15°C, 

A solution of albumin, containing ‘114 grm. of dry albumin in 10 
c.c., produced only 26’ left-handed rotation under the same circum- 
stances. 

Compound of Albumin with Acetic Acid. 

This compound, like the metaphosphate and citrate, gives an opaque 
insoluble coagulum, when heated per se, a transparent soluble jelly 
when heated with water. The aqueous solution of albumin acetate is 
not precipitated by corrosive sublimate, silver nitrate, or ammonium 
chloride; and it only becomes opalescent on the addition of alcohol, 
carbolic and tannic acids. It is not precipitated by dilute sulphuric 
acid in the cold. 

The compound is precipitated by nitric, hydrochloric, and picric and 
metaphosphoric acids, and by solution of potassium ferrocyanide, but 
this latter salt produces no precipitate after the addition of ammonium 
chloride. 
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(a.) °877 grm., dried in vacuo, required 4°8 c.c. of soda solution 
(3°844 grms. Na per litre), corresponding with 5-51 per cent. of acetic 
acid. 

(Lieberkihn). The formula, 20 72H 32NjsSO22 . 3HC,H;0,, requires 
5°37 per cent. 

(b.) 888 grm. dried first in vacuo, then at 100° C., required 4°9 c.c. 
of same soda solution, which corresponds with 5°48 per cent. of acetic 
acid. 

(Theile). The formula, C4.Hi.;N,,;SO.; . HC.H;0,, requires 540 per 
cent. of acetic acid. 


Action of Water heated above the Boiling Point upon the Compounds of 
Albumin with Acids. 


When white of egg is heated in a sealed tube to a temperature 
between 150° and 200°C., it is first converted into the ordinary opaque 
coagulum, then passes into a reddish transparent jelly, and finally 
becomes a reddish liquid. 

This liquid behaves with reagents like an aqueous solution of ordi- 
nary albumin, except that it is no longer coagulable by heat. 

When a strong solution of the albumin compounds with sulphuric, 
hydrochloric, nitric, or metaphosphoric acids is heated in a sealed tube 
to 150°—200° C., it first becomes a transparent jelly, and then liquefies ; 
if some of the gelatinized compound be introduced into a sealed tube 
with water, it first dissolves to a clear liquid, then gelatinizes and 
finally liquefies. The compounds which have been dried and powdered, 
when heated with water in sealed tubes, first gelatinize, and then 
liquefy. 

The properties of the albumin in the acid compounds are found to 
have suffered a greater alteration than that experienced in the case of 
albumin itself: for the final solutions, obtained by heating in the sealed 
tubes, are not precipitated by any of the reagents for albumin above 
enumerated, except carbolic acid and picric acid, which produce 
coagula soluble on heating, and reappearing as the solution cools. 

If the action of heat be arrested before the last jelly is liquefied, the 
gelatinous mass is found to be soluble in water and to possess proper- 
ties intermediate between those of the original compound and that 
into which it would have become finally changed: for it now yields 
transparent coagula with those reagents which produce opaque ones in 
the solution of the original compound, and these gelatinous coagula 
liquefy on heating and set again as they cool. 

That these results were due to a modification of the compounds of 
albumin by heating in contact with water, and not to the action of the 
acid, was proved by heating white of egg under pressure until it had 
attained its final liquid condition,.and exposing it on the dialyser over 
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dilute nitric acid, when a liquid was obtained having all the properties 
of the nitric compound of albumin liquefied with water under 


pressure. 


Influence of the Dialyser upon the Formation of these Compounds. 


Having failed to produce the compounds in their gelatinous form by 
mixing the white of egg with the proportion of acid indicated by ana- 
lysis, and allowing the mixture to stand, some experiments were made 
with a view to ascertaining the nature of the influence exerted by the 
dialyser. 

Experiment 1. 90 c.c. of distilled water were placed in the dialyser, 
which was floated upon 250 c.c. of dilute nitric acid containing 2°5 
grams of HNO. 

After 24 hours, the diffusion was complete, and the liquid within 
the dialyser was found to be unchanged in volume, and to contain the 
same proportion of acid as that outside. 

Experiment 2. 90 c.c. of white of egg was placed in the dialyser 
over 250 c.c. of dilute nitric acid containing 2°5 grams of HNO. 

After 20 hours, the nitrate having gelatinized, the liquid outside had 
diminished to 230 c.c., and contained 1:446 gram of HNO;. Hence 
the 110 e.c. of liquid in the dialyser contained 1:054 gram of HNO, 
(or ‘958 gram in 100 c.c.), whilst the 230 c.c. of the liquid outside con- 
tained 1446 gram of HNO, (or °628 gram of HNO; in 100 c.c.). This 
result cannot be ascribed to simple diffusion, but must be explained by 
the combination of the nitric acid with the albumin.* 

Experiment 3. 50 c.c. of water were exposed in the dialyser over 
250 ¢.c. of dilute sulphuric acid containing 1°9654 gram of H,SQ,. 
After 20 hours, the liquid on the dialyser was unaltered in volume, and 
contained the same proportion of acid as that outside. 

Experiment 4. 50 c.c. of white of egg were now placed in the 
dialyser and surrounded by 250 c.c. of dilute sulphuric acid containing 
1:9654 gram of H,SO,. After 20 hours the liquid outside the dialyser 
measured 240 c.c., and contained 1:2578 gram of H,SO,. Hence the 
60 c.c. of liquid on the dialyser contained 0°7075 gram of H,SO, (or 
1178 gram in 100 e.c.), whilst the 240 c.c. of liquid outside contained 
12578 gram H,SO, (or 0°524 gram in 100 c.c.). This result again 
proves that some other force must have been at work over and above 


mere diffusion. 
Experiment 5. 70 c.c. of distilled water exposed on a dialyser over 


* In all these experiments, corrections were made for the amount of alkali con- 
tained in the white of egg. 
VOL, XXVIT. 3 F 
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250 c.c. of dilute hydrochloric acid containing 3°18478 grams of 
HCl. . 

After 24 hours the liquid in the dialyser was unchanged in volume, 
and contained the same proportion of acid as that outside. 

Experiment 6. 70 c.c. of white of egg, placed in a dialyser over 
250 c.c. of dilute hydrochloric acid containing 3°18478 grams HCl (or 
1:273 gram HCl in 100 c.c.). 

After 24 hours, the liquid outside measured 240 c.c., and contained 
2°057 grams of hydrochloric acid (or *857 gram in 100 c.c.), whilst the 
80 c.c, in the dialyser contained 1:127 gram of HCl (or 1°31 gram of 
HCl in 100 c.c.). 

With regard to the preparation of the compounds. By adding acids 
to albumin in the proportions indicated by titration, liquids may be 
obtained having all the properties of the compounds; but they do 
not gelatinize, unless heated. Dialysis may favour the gelatinization of 
the compounds, by bringing the acid and the albumin together in the 
requisite proportions and proper state of concentration. 

Gelatinization is apparently coagulation + hydration. For (1) only 
those acids produce jellies spontaneously which coagulate ordinary 
albumin. (2.) The other acids produce jellies only by the aid of some 
reagent which coagulates ordinary albumin, e.g., heat and alcohol. 
(3.) The metaphosphate is coagulated when heated per se, gelatinized 
when heated with water. (4.) A portion of the albumin (in the case of 
those compounds which contain acids capable of coagulating albumin) 
assumes the insoluble form during desiccation: this is especially 
noticeable in the case of the sulphate.* 

In order to obtain the compounds free from the cellular membrane, 
the white of egg may be beaten up with the acid whose compound 
with albumin it is desired to produce, added in a very dilute state 
until the liquid ceases to restore the colour of reddened litmus-paper. 
The membrane having ‘been thus separated, the liquid is filtered 
through a perforated filter and exposed on the dialyser. 

It was at first proposed to determine the acid in the above com- 
pounds by weighing the carbonic acid evolved by their solutions from 
carbonate of soda. With this purpose in view, I made a series of 
experiments, in order to ascertain whether albumin evolved any car- 
bonic acid from carbonate of soda, per se. 

For this purpose the following apparatus was employed :— 

By means of an aspirator, air was drawn through (1) a two-necked 
bottle, containing solution of caustic potash; (2) a U-tube containing 
solid caustic potash; (3) a flask containing the solution to be experi- 

* Miller remarks, that when soluble albumin, dried either at 122° F. (50° C.), or 


in vacuo over sulphuric acid, is treated with water, a portion of it always remains 
undissolved. 
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mented on; (4) another flask surrounded by cold water, to condense 
aqueous vapour when the liquid in the first flask was heated; (5) a 
series of U-tubes containing chloride of calcium; (6) a potash-bulb; 
and (7) a chloride of calcium tube. 

Weighed portions of pure fused carbonate of soda and dialysed white 
of egg (neutral), containing a known weight of dry albumin, were intro- 
duced into the first flask with boiled distilled water. The apparatus 
having been found in good order, the loss of weight: by the potash-bulb 
being equal to the gain by the chloride of calcium tube, when distilled 
water only was in the apparatus, the first experiment was made. 

1:01 gram of fused carbonate and 22°672 grams (= 1°545 gram 
dry albumin) of dialysed albumin were introduced into the first flask ; 
the air was then drawn through the apparatus. 

At first no heat was applied, and after 12 hours the potash-bulb 
had gained nothing. Then heat was applied for five hours ; the potash- 
bulb had gained only 1 milligram. 

The process was continued for 62 hours, sometimes with and some- 
times without heat, and at the expiration of that time the potash-bulb 
had increased in weight ‘49 gram, the total quantity of CO, in the 
carbonate employed being °419 gram. 

The above result having proved that some carbonic acid had been 
evolved by the albumin itself, it became necessary to ascertain the 
amount of carbonic acid evolved by the residue in the first flask on the 
addition of an acid. 

Accordingly ‘2 gram of pure fused carbonate of soda and 34:2 c.c. 
of solution of dialysed albumin, or 3°2 grams of dry albumin (these 
being the proportions required to produce Lieberkiihn’s albuminate of 
soda) were introduced into the first flask, and the air drawn through 
as before. 

After 124 hours, no heat having been applied, an increase of *574 
gram was observed in the weight of the combined potash and calcium 
chloride tubes. Dilute sulphuric acid in excess was now introduced 
into the first flask, and the air drawn through as before. After 27 
hours, with the aid of heat, ‘163 gram of carbonic acid had come over, 
this being the weight cf gas that would be contained in the soda 
present if converted in bicarbonate. 

This experiment proves that the dialysed white of egg evolves car- 
bonic acid in a current of air. The experiments were performed in 
cold weather, and no odour of decomposition could be detected. How- 
ever, undialysed white of egg, perfectly fresh, was now employed; but 
the same results were observed. The sodium carbonate was converted 
into bicarbonate, and carbonic acid was then evolved as before. 

Having proved that fresh white of egg evolves carbonic acid in a 
current of oxygen, in an alkaline solution, I proceeded to draw a cur- 
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rent of hydrogen through the apparatus instead of air, substituting 
pumice moistened with sulphuric acid for the chloride of calcium. 

Some dialysed albumin and distilled water having been introduced 
into the first flask, the gas was drawn through. 

After one hour, the gain by the pumice-tube was exactly equal to the 
loss of weight by the potash-bulb, no heat having been applied. 
Hence albumin evolves no carbonic acid in a current of hydrogen. 

‘1 gram of fused sodium carbonate was now added to the albumin, 
and heat applied for half an hour, the gas being passed for one hour 
and a quarter. At the end of this time the potash-bulb had gained 
4 milligrams; this small increase was probably due to a trace of car- 
bonic acid contained in the distilled water which had been added. 

Dilute sulphuric acid was now added in excess, and the liquid heated 
for three-quarters of an hour until it boiled, to expel carbonic acid, 
hydrogen passing as before. The potash-bulb now gained -032 gram. 

Since the increase in the weight of the potash-bulb was so slight 
before the addition of the acid, even after the application of heat, 
whilst its weight was so greatly increased immediately the acid was 
added, it would seem that albumin does not evolve carbonic acid gas 
from carbonate of soda. Probably the CO, found by former observers 
was due to oxidation of a portion of the albumin. 

The following points seem to have been established by the above 
experiments :— 

(1.) The existence of definite compounds of albumin with the acids 
in simple molecular ratios. 

(2.) The applicability of dialysis to the ready and accurate prepara- 
tion of these compounds. 

(3.) Probable correctness of the formula of Lieberkiihn, Loew, 
or Liebig. - 

In the cases of the sulphate, hydrochloride, nitrate, and orthophos- 
phate, the deficit* in the amount of acid found as compared with that 
calculated, would appear to indicate that the number 1612 was below 
the true molecular weight of albumin. The number 1720 would agree 
more closely with my own results in the cases of the compounds 
specified. 

I hope to throw more light upon this part of the subject by analysis 
of the compounds of albumin with the alkalis produced by dialysis, 
and by the ultimate analysis of the most definite of the compounds 
with the acids. 


* This deficit may perhaps be explained by the partial insolubility of the first 
three compounds after having been dried in vacuo over H.SO,. 


XXXVII.—On a Simple Method of Estimating Urea in Urine. 


By W. J. Russect, Ph.D., F.R.S., and S. H. West, B.A. (Ch. Ch., 
Oxon). 


Tue methods for estimating urea which have been suggested by Davy, 
Knop, and Hiifner, although very simple and easy in the hands of a 
chemist, have proved to be somewhat too complicated or too expensive 
for general use. The following is a description of a method similar in 
principle to those just mentioned, and carried out with an apparatus 
resembling that described by Hiifner in its general form, but differing 
from it in being much simpler in construction, less expensive, and 
more easily repaired if damaged. Our object in fact has been to con- 
struct an apparatus inexpensive, and, although simple enough for any 
one unaccustomed to chemical manipulation to use, still such as to 
give accurate results. In our process, as in those above alluded to, a 
strongly alkaline solution of a hypochlorite, or hypobromite, is used, 
and the amount of urea determined by measuring the volume of nitrogen 
evolved. 

In connection with this decomposition of urea and other nitrogenous 
bodies by an alkaline hypobromite, there are one or two points of 
interest which we have noticed in the course of our experiments. On 
carefully measuring the quantity of nitrogen which was evolved from a 
known weight of pure urea, we were never able to obtain the theoretical 
amount; our first experiments were made with the apparatus which 
we are about to describe, and afterwards, to check these results, we 
employed the gas apparatus described by one of us on a former occa- 
sion (Chem. Soc. Journ., April, 1868). Still, m all cases we found a 
loss of about 8 per cent. of nitrogen. We have since found that this 
loss of nitrogen had before been noticed by Lecoute, who states that 
there is also a deficiency of 8 per cent. We should remark, that in all 
cases this error of 8 per cent. is constant. The amount of gas 
evolved is the same, whether hypochlorite or hypobromite is used. 
One obvious objection which might be brought against this process is, 
that there are in the urine other nitrogenous elements which we should 
expect to be similarly decomposed by the hypobromite—for example, 
uric acid, hippuric acid, and creatinine. The amount of uric acid in 
the urine is small, and we find, further, that when it is treated with 
hypobromite, as much as 35 per cent. of the nitrogen in it is not 
evolved ; with hippuric acid, nearly 825 per cent. of it is suppressed, 
and with creatinine, 25 per cent. 
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It is, then, obvious that the nitrogen which comes from other sources 
than the urea is very small, and may in all ordinary cases be neglected. 

After trying solutions of different strengths, we find it most advan- 
tageous to use a solution of hypobromite prepared by dissolving 
100 grams of common solid caustic soda in 250 c.c. of water, and 
adding 25 c.c. of bromine. This mixture gives a rapid and complete 
decomposition of the urea. 

The form of the apparatus is shown in the accompanying sketch. 
A tube, A, about 9 inches long, is narrowed 2 inches from the closed 
end, and a bulb, B, holding about 12 c.c. blown on it. The upper part 
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of the tube contains about 25c.c. This is fitted, by means of an india- 
rubber cork, into a small elliptic tin trough, C D, about 3 inches long, 
standing upon three legs. In using the apparatus, a 5 c.c. pipette is filled 
with the urine, and the liquid is allowed to flow into the bulb of this tube. 
Water is added, thus washing down the urine which adheres to the 
sides of the tube, and filling the bulb up to the top of the constriction. 
A glass rod, with a piece of india-rubber tubing about half an inch long 
drawn over the end of it, is then introduced, so that the india-rubber 
plugs up the constriction. The hypobromite solution is then poured 
into the upper part of tube until it is full, and the trough is afterwards 
half-filled with ordinary water. 

A graduated tube, F, is filled with water, the thumb placed on the 
open end, and the tube is inverted in the trough. The glass rod is 
then pulled out, and the graduated tube slipped over the mouth of the 
bulb-tube. 

The reaction commences immediately, and a torrent of gas rises 
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into the measuring tube. To prevent any of the gas being forced out 
by the reaction, the upper part of the bulb-tube. is slightly narrowed, 
so that the gas is directed to the centre of the tube. With the strength 
of hypobromite solution, which we suggest, the reaction is complete in 
the cold in about ten or fifteen minutes; but in order to expedite it, 
the bulb is slightly warmed. This causes the mixing to take place 
more rapidly, and the reaction is then complete in five minutes. The 
reaction will be rapid and complete only when there is considerable 
excess of the hypobromite present. After the reaction the liquid should 
still have the characteristic colour of the hypobromite solution. 

The amount of constriction in the tube is by no means a matter of 
indifference, as the rapidity with which the reaction takes place 
depends upon it. If the liquids mix too quickly, the evolution of the 
gas is so rapid that loss may occur. On the other hand, if the tube 
is too much constricted, the reaction takes place too slowly. 

The simplest means of supporting the measuring-tube is to have 
the bulb-tube corked into a well, G, which projects from the bottom of 
the trough about 1 inch downwards. The graduated-tube stands over 
the bulb-tube, and rests upon the cork in the bottom of the well. 
It is convenient to have, at the other end of the trough, another 
well, H, which will form a support for the measuring-tube when not 
in use. 

To avoid all calculation, we have the measuring-tube graduated so 
that the amount of gas read off expresses at once what may be called 
the percentage amount of urea in the urine experimented upon, i.e., the 
number of grams in 100 c.c., 5 c.c. being the quantity of urine taken in 
each case. The gas collected is nitrogen saturated with aqueous vapour, 
and the bulk will obviously be more or less affected by temperature and 
pressure. Alterations of the barometer produce so small an alteration 
in the volume of the gas, that it may be generally neglected ; e.g., if we 
have 30 c.c. of nitrogen, the quantity we prefer dealing with, an altera- 
tion of 1 inch in the height of barometer would produce an error in 
the amount of urea of about 0°003 ; but for more exact experiments, 
the correction for pressure should be introduced. 

In the wards of hospitals, and in rooms where the experiments are 
most likely to be made, the temperature will not vary much from 65° F., 
and a fortunate compensation of errors occurs with this form of appa- 
ratus under these circumstances. The tension of the aqueous vapour, 
together with the expansion of the gas at this temperature, almost 
exactly counterbalances the loss of nitrogen in the reaction. 

5 c.c. of a 2 per cent. standard solution of urea gave without correc- 
tion :— 
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37°5 C.c. 
37°0 ,, 
37°0 
37°2 
36°9 
37°5 
37°0 
36°9 
37°0 
37°2 
36°9 
37'1 
37°1 
37°0 


37°1 = the mean. 


If the urea had given off the whole of its nitrogen, we ought to have 
obtained 37°3.c.c. Even under these circumstances the difference 
between these two numbers represents only 0°0007 grm. of urea. And 
even this error may be obviated by taking 37°1 as the basis for the 
graduation of the measuring tube instead of 37°3. 

These 3771 c.c. of moist nitrogen at a temperature of 65° F. corre- 
spond with ‘34°05 c.c. of nitrogen dry, at 0° C. and 760 mm. pressure. 
The following experiments were made with the gas apparatus, and the 
volume of gas in each case was corrected in the ordinary way for tem- 
perature, pressure, and moisture. 


The first experiment gave 33°77 ©.c. 
The second 
The mean being 33°75. 


Experiments with our apparatus, when corrected, gave— 
34°14 
342 
35°0 
34°56 
34:04 


5 | 171°94 
34°39 = the mean. 


Thus if the experiments be made under the conditions we have 
described, and no correction be introduced, there is only an error of 
0°34 c.c., which corresponds with about 0°001 of urea. So that we are 
justified in assuming that this compensation takes place, and that 
37°1 c.c. represents Q°1 gram of trea. 

We also tested the method by taking a urine in which we had deter- 
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mined the amount of urea and then adding known weights of pure 
urea to it. 
The urine gave— 


1st experiment 35°0 c.c. nitrogen. 
2nd ” ” 


To this a known quantity of a standard solution of urea was added, 
and this gave the following results :— 


Ist experiment 


Calculated 


We find from experience that 5 c.c. of urine is the most advantageous 
quantity to employ, as it usually evolves a convenient bulk of gas to 
experiment with, i.e., about 30 c.c. Now we have shown that 5 c.c. of 
a standard solution containing 2 per cent. of urea evolves this 37:1 c.c. 
of nitrogen. We have consequently taken this as the basis of the 
graduation of our measuring-tube. This bulk of gas is read off at once 
as 2 per cent. of urea, and in the same way the other gradations on the 


tube represent percentage amounts of urea.* 

As unfortunately, in most medical works, it is the grain and ounce 
measures that are used, some tubes have been graduated so that on 
one side is the percentage composition and on the other grains per oz. 

If the urine experimented with is very rich in urea, so that the 
5c.c. evolve a much larger volume of gas than 30 c.c., then it is best 
at once to dilute the urine with its own bulk of water, take 5 c.c. of 
this diluted urine, and multiply the volume of gas obtained by two. 

If the urine contains much albumin, this interferes with the process 
so far that it takes a long time for the bubbles of gas to subside, 
before the volume of gas obtained can be accurately read off. It is 
therefore better in such cases to remove as much as possible of the 
albumin by heating the urine with two or three drops of acetic acid, 
filtering, and then using the filtrate in the usual manner. The presence 
of sugar in the urine does not affect the reaction. 

In conclusion, we may state that the practical working of this 
apparatus fully confirms our expectation, that it is really an instru- 
ment sufficiently simple, easy to use, accurate, and inexpensive, to 
come into very general use, and already some interesting and important 
results have been obtained with it. 

* The apparatus is made by E. Cetti, Brooke Street, Holborn, E.C., price 8s. 6d. 


XXXVIII.—Dendritic Spots in Paper. 
By Huskisson ADRIAN. 


On the 6th of June, 1872, an interesting communication was made to this 
Society by Mr. A. Liversidge, on the results of some investigations 
into the nature of the dendritic markings which are observed in paper. 
When the surface is cautiously removed from these spots, they are in 
many instances found to have, as a nucleus, a small portion of metallic 
copper or brass, evidently broken off from the wirework upon which 
the paper is made. 

Mr. Liversidge’s experiments went to prove that these markings 
consisted essentially of sulphide of copper ; but he appears (like other 
observers) to have been somewhat crippled by the small quantity of 
material at his disposal. As far as I am aware, it has never been 
pointed out that these spots may be obtained in any required quantity 
from a cheap, coarsely-finished, blue-white paper, used extensively for 
account books. From other kinds of paper they are almost, if not 
entirely, absent. I have lately examined a very large quantity of 
paper of different kinds, with this result: on cream-white paper, and 
the dearer kinds of blue-white paper, I have not succeeded in finding 
any of these spots, while in cheap paper, such as that brought under 
your notice to-night, they occur in great abundance. It must be 
observed that this paper is rendered just smooth enough to write upon 
by pressure between rollers, and does not receive that bath of size 
which apparently protects from chemical action the specks of metal in 
more expensive paper. 

A slight doubt was thrown upon Mr. Liversidge’s view that these 
spots consisted of sulphide of copper, by the fact that he failed to 
detect any sulphur in the surrounding paper. This must have resulted 
from the small quantity at his disposal for experiment ; since I find that 
by adding sulphuric or hydrochloric acid to the water in which such 
paper has been steeped for a few minutes, bubbles of gas are disen- 
gaged without heat, and easily recognised by the smell as sulphuretted 
hydrogen and sulphurous acid. 

The theory I venture to offer of the formation of these spots is this. 
The nuclei of copper are acted upon by the antichlore used in the pro- 
cess of bleaching; and the resulting sulphide assumes the dendritic 
form simply by passing along the lines of least resistance, that is to 
say, the furrows left in the paper by the rollers. These furrows are 
seen very distinctly with a reading-glass, and by blackening the sur- 
face of the paper, they become visible without such aid. Even acci- 
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dental blots of ink or greasy matter exhibit under pressure a slight 
tendency to assume a form resembling that of the copper markings. 

For the purpose of comparison I have brought a piece of magnesite, 
containing markings presenting some points of resemblance to those 
on paper, but different in several important respects. In every case 
the dentritic spots on the stone are much smaller, requiring the aid of 
a glass to be well seen; and they occur in groups, instead of singly. 
The metal which gives rise to them, also, is different. Such tests as it 
is possible to apply to them show them to consist of iron; and I have 
never found them except in the immediate vicinity of some indication 
of the presence of this metal, such as, for instance, a patch of serpen- 
tine. 

This magnesian limestone is now imported largely from Silesia, to be 
used in the manufacture of bicarbonate of potash. 


ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


The Chemical Action of the Solar Spectrum on the Haloid 
Salts of Silver. By H. Vocet (Deut. Chem. Ges. Ber., vii, 
545—550). 


THE author sums up his researches as follows :— 

(1.) Iodide, bromide, and chloride of silver, on sufficiently long 
exposure, are sensitive to all the colours of the visible spectrum up to 
the neighbourhood of the line A in the red. 

(2.) The maximum of action lies generally in the violet and indigo, 
but varies, especially with chloride and bromide of silver, with the 
varying colour-transparency of the atmosphere. 

(3.) The presence of silver nitrate influences the colour-sensitiveness 
of the iodide and bromide materially, by increasing their sensitiveness 
for rays of strong refrangibility, and lessening it for those of lower 
refrangibility. In the case of silver iodide and iodobromide with 
excess of iodine exposed under solution of silver nitrate, the maximum 
of action is at the line G. The iodide shows the action of the colours 
less effectually. 

(4.) Other colourless solutions, as well as silver nitrate, e.9., mor- 
phine, materially alter the sensitiveness of iodide and bromide of silver 
for the colours of the spectrum. 

(5.) Absorbing bodies which increase the sensitiveness of silver 
bromide for certain colours, promote in like manner the sensitiveness 
of silver chloride, and plates can be prepared with the chloride, which, 
like the human eye, are especially sensitive to yellow. In another 
communication the author will give his results with aldehyde-green, 


&e. 
G. T. A. 


Measure of the Electromotive Force of Batteries in Absolute 
Units. By A. Crova (Compt. rend., lxxviii, 965—968). 


Wuen the electromotive force of various elements, obtained by the 
method of opposition, is reduced to absolute units, numbers are found 
which are invariably higher than those calculated according to the 
method of Ohm, or from the heat disengaged in the chemical reaction. 
In order to ascertain with greater accuracy what number should be 
considered as representing the absolute electromotive force of an 
element, the author has adopted the following method. Let h, h’, h' 
be the interpolar resistances, and i, 7’, i’', the corresponding values of 
the intensity of the current produced by a determinate element ; instead 
of taking h and i as variables, trace the curve whose abscisse are the 
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values of 7, and ordinates the corresponding values of hi. A straight 
line is the result if the element is constant, and (representing by y 
the values of hz) the equation of this line is y = A — ri, in which the 
ordinate at the origin represents the electromotive force, and whose 
angular coefficient r is the resistance of the element. Having obtained 
by experiment values of h corresponding with an equal number of 
values of 7, we shall have 7 points of the line sought, and if this line is 
straight, the mean values of A and r may be deduced from its construc- 
tion, instead of calculating them from Ohm’s formule by means of 
n — 1 couples of n consecutive observations, grouped two and two. 

If the observations have been carefully made, the ” points of the 
experimental line will deviate so slightly from the mean straight line, 
that the latter may be drawn without hesitation, and the values of A 
and r thus obtained. 

The method has the further advantage of making known the limits 
between which the element may be considered as constant, and of 
giving the value of variations beyond those limits. 

The author gives some examples of the application of the method to 
the batteries of Daniell, Grove and Smee. 


J. W. 


Action of Electricity on Gases. By V. Neyreneur 
(Compt. rend., Ixxviii, 950). 


In order to ascertain whether the attractive and repulsive effects of elec- 
tricity upon small flames are due to the simultaneous action of the two 
electricities, or whether each exerts a separate effect, the author inter- 
posed a diaphragm between the flame and the points discharging the 
electricity, so as completely to eliminate the action of gaseous cur- 
rents. Using plates of glass, sulphur, and shellac, he proved that the 
action was as energetic after as before their interposition. With a plate 
of conducting material in connection with the ground, the same effect 
was observed. This latter arrangement demonstrates clearly the pro- 
pagation of induction in a curved line. 

A similar attractive and repulsive effect is produced by the action of 
the electric influence on gases. In order to show it, two points, com- 
municating with a Holtz’s machine, were arranged at the extremity of 
a glass cylinder, and a current of coal-gas passed through the latter. 
A small piece of glass tubing served as a jet at which the gas was 
ignited. When the machine was in action, vibratory movements were 
communicated to the flame, similar to those in the experiments of 
Konig with sonorous pipes. 

The agitation of the flame depends a good deal upon the position of 
the interior opening of the glass jet, and is more marked when the 
electric current is in the same direction as the gaseous current. 


J. W. 


On the Compressibility of Air. By Menpe.esew and Kirpir- 
SCHEW (Deut. Chem. Ges. Ber., vii, 486). 

TuEse experiments, conducted with every possible precaution, lead to 

the conclusion that: (1.) Boyle and Mariotte’s law is as little appli- 
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cable to air at small as at great pressures. (2.) The departure of air 
from this law increases in proportion to decrease of pressure, and there. 
fore the common supposition is contradicted that gases approach more 
nearly to the perfect form as the pressure decreases. (3.) The departure 
of the air from Boyle and Mariotte’s law at small pressures is not of the 
same kind as that which Regnault found for pressures of more than 
one atmosphere, but agrees with his conclusions as to hydrogen, the 
product P.V decreasing in proportion to decrease of pressure. This 
decrease is so considerable, that if we suppose 650 mil. P.V = 1, then 
P=0°5 mil, P.V =0°6. (4.) The departure from the law is much 
too great to be accounted for by errors of observation. 
S. F. A, 


Diffusion between Moist Air and Dry Air through a Porous 
Diaphragm. By L. Durour (Compt. rend., lxxviii, 961—964). 


EXPERIMENTS were undertaken in order to ascertain the nature of the 
diffusion between two masses of air of the same temperature, but con- 
taining different amounts of watery vapour. 

The results show that the diffusion is unequal, and that the current 
which passes from a dry to a moister atmosphere, is larger than that 
which diffuses in the contrary direction. 

It is unnecessary to enumerate the many experiments which were 
undertaken; an outline of one or two will show the principle upon 
which they were conducted. 

A closed porous cylinder, standing in a vessel of dry air, was con- 
nected with a water manometer, and at a given moment a current of 
very moist air was brought in contact with its outer face. The 
manometer immediately showed a diminution of pressure in the 
interior, which remained continuous until the whole mass of air had 
attained the same hygrometric condition. 

When the porous vessel contained moist air, and dry air circulated 
on the outside, the contrary effect, namely an increase of pressure was 
observed. 

In one experiment the amount of air which diffused was measured 
in relation to the porous surface; it was found that there passed in 
one minute for every square centimeter 0°015 c.c. of gas. 

A two-necked bottle was nearly filled with oil of vitriol. One of 
the openings was closed with a porous diaphragm ; the other was con- 
nected with a manometer. The latter showed a continual diminution 
of pressure in the interior of the apparatus, which sometimes exceeded 
10 millimeters of water. As this effect necessarily varies according to 
the humidity of the external air, it is proposed to utilise the arrange- 
ment on the principle of the hygrometer, in order to determine at any 
moment the tension of the watery vapour existing in the atmosphere. 

The unequal diffusion which takes place between masses of air of 
different hygrometric degrees, depends essentially upon the difference 
between the tensions of aqueous vapour on the two faces of the 
porous septum, to which difference the increase and diminution of 
pressure are nearly proportional. Temperature appears to influence 
the action but slightly, and only in an indirect manner. w 

J. W. 
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Artificial Reproduction of the Phenomena of the Gaseous 
Thermo-diffusion of Leaves by Porous and Humid Pul- 
verulent Bodies. By A. Mercer (Compt. rénd., lxxviii, 884). 


Tue phenomena of gaseous thermo-diffusion exhibited by leaves of 
Nelumbiwm have been the subject of a previous paper by the author. 
The thermo-diffusive activity of the leaves, which is lost when they 
become dry, may be restored by placing them between folds of wet 
linen. 

If an experiment be made with a wet porous diaphragm, the faces of 
which are the seat of unequal evaporation, it will be observed that this 
inequality becomes a cause of diffusion of the gas previously in the 
same state on the two sides. The gaseous current which is established 
is directed from the face which evaporates the most to that which 
evaporates the least. The author has contrived an apparatus, to 
which he has given the name of thermo-diffuser, for the purpose of such 
experiments. 

The soil, being composed of pulverulent substances, realises, when in 
a proper state of humidity, the conditions necessary for the production 
of gaseous thermo-diffusion, and when it is strongly heated by the sun, 
the air is made to penetrate from the warmer to the colder parts. The 
aération of the soil, then, instead of being caused by simple diffusion, 
results from a very active gaseous circulation produced by the inter- 
vention of thermo-diffusive forces. " 

J. B. 


Influence of Crystallisation-water on Crystalline Form. 
By A. E. NorpensxiéLp (Deut. Chem. Ges. Ber., vii, 475— 
476). 

Tus influence is much less than is generally supposed. The author 
distinguishes, in the first place, between isomorphous bodies, which 
agree in atomic constitution, and belong to the same crystalline system, 
with the same or nearly the same axial constants, and homaomorphous 
bodies, which agree in chemical composition and in fundamental shape 
and axial constants, but crystallise in different systems. 

The felspars, for instance, and the several varieties of augite, &c., 
form homceomorphous groups; calespar is isomorphous with spathic 
iron ore, homceomorphous with arragonite and witherite, &c. 

A second proposition—which it is the main object of the paper to 
prove—is that in many bodies a distinction must be drawn between the 
“nucleus constituent’ (Kernbestandtheil) and the “addition con- 
stituent,” which latter has little influence on the crystalline form. 

In the felspar group, anorthite is the nucleus constituent, silicic acid 
the addition constituent :— 


pn + Si 
i i alin aie + 2Si 
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+ 48i 


Compounds containing water of crystallisation are only particular, 
but still important, cases of this kind of combination. Hence, “with. 
out reference to the amount of addition- or crystallisation-water, those 
crystals which have the same nucleus constituent are, as a rule, 
homceomorphous.”’ 

The following are examples from a table of thirteen groups in sup. 
port of the author’s theory :— 

Na,SOQ, Rhomb. p} $e: : 1267 : 1°6905 
Na.SO, + 10H:0 Monocl. + pi — 3p 2b: : 1:2638 : 16974 
CaSO, Rhomb. 2p 2a: : 3°3122 : 14048 
CaSO, + 2H,O Monocl. + p; — 2p 2a: : 12411 : 1:4134 
G. F. A. 


On the Molecular Volume of certain Series of Isomorphous 
Salts. By O. Perrersson (Deut. Chem. Ges. Ber., vii, 477). 


Tue author distinguishes between “ original” atomic volume (derived 
from the atomic weight and specific gravity) and the ‘ condensed” 
volume (the volume in combination). In taking the specific gravity of 
bodies soluble in water, the substance is weighed in air and then in 
benzene, and the great source of error—adhering air—is removed by 
placing the beaker containing the substance under the air-pump. Of 
the salts examined, the alums of selenic acid (except the sodium salt) 
have greater equivalent volumes than those of sulphuric acid, with 
differences of the analogous members varying from 11:1 to 144. With 
the exception of sodio-selenic alum (2672) the equivalent volumes of 
those examined lie between 270 and 298; in those of sulphuric acid, 
270°8 to 2846; in those of selenic acid, 284° to 297°8. The water of 
crystallisation in most of the salts of sulphuric acid has the same 


volume, about 7°1 “condensed,” instead of the “ original” 9. 
G. T. A. 


The Volume-constitution of Solid Bodies. By H. Scurépzr 
(Deut. Chem. Ges. Ber., vii, 676—678). 


Tne author’s researches have led him to conclude that the volumes of 
the components, and respectively of the elements of every compound, 
are to one another in proportion of simple whole numbers, and he re- 
gards this law as the consequence of a property of bodies, which may 
be thus expressed :— 

Bodies unite only in multiple proportions of whole numbers of equal 


volumes. 
Comparing the corresponding combinations of ammonium and thal- 
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lium, which are not only isomorphous, but also isosteric, i.e., of equal 
volume, he gives as an example, amongst others— 
Ammonium sulphate = Am,SQO,, rhombic— ; 


s=177 v = 746 


Thallium sulphate = H,SO,, rhombic— 
s = 6°77 v = 744 


The two are isosteric, i.e., of equal volume. 

The author has previously shown (Pogg. Ann. Suppl., vi, s. 82) that 
the group CQ; enters into the rhombic and rhombohedral carbonates 
with the volume 22°6 to 23-0, and that ammonium and thallium, in the 
sulphates which are isomeric with the rhombic carbonate, have also the 
volume 22°6 to 23-0. It seems justifiable, therefore, to assume that 
this same volume belongs to ammonium and thallium in the nitrates. 
We have then :— 

AmNO,; = TINO; = 46 
Am =Tli .... = 23 


Vol. NO; .... = 23 


This agrees with the volume of the group CO;; and because potassium 
nitrate and ammonium nitrate are isomorphic with arragonite, and 
sodium nitiate with calc-spar, it may be inferred that carbonic acid 
and nitric acid in combinations are not only isomorphic but likewise 


isosteric. 
HE. W. P. 


The Crystalline Hydrates of Sulphuric Acid. By Brerruztor 
(Compt. rend., Ixxviii, 716—718). 


Tue crystallised dihydrate, HSO,HO (old atomic weights) when dis- 
solved in 200 H,O, at 11°5° evolves 3°56 heat-units (kilogram-degrees). 
The same hydrate in the liquid state at the same temperature evolves 
54 units. Its heat of fusion is therefore 1°84, which is higher than the 
sum of the latent heats of the monohydrate (0°43) and of water (0°73). 

Starting from sulphur trioxide, the addition of the first molecule of 
water (HO = 9) disengages + 9°9 units; the second + 3°7 units, all 
the substances being in the solid state. These numbers, taken together 
with the experiments of Favre and du Quaillard on the heat evolved by 
the addition of successive quarter molecules of water to HSQ,, the re- 
searches of Regnault on the vapour tension of the dihydrate, the deter- 
minations of Pfaundler, Thomsen, and Marignac on its specific heat, 
and, lastly, the fact that it can be obtained in the crystalline form, all 
tend to show that, even in the liquid state, it is a body of a perfectly 
definite character, and of an order comparable with that of the mono- 
hydrate itself. From the circumstance that the molecular specific 
heat of the dihydrate is equal to the sum of that of its constituents, it 
follows that the heat developed in the combination of the monohydrate 
with a second molecule of water is constant between 0° and 50°. This 
is not generally the case with simple mixtures or dissociated com- 
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pounds, and is not exhibited by sulphuric acid mixed with a larger 
proportion of water. M, J. S. 


Thermic Phenomena of the Reaction of Water with Nitric 
Acid. By Berrurtor (Compt. rend., lxxviii, 769—776). 


1. Heat of Dilution of Nitric Acid.—The following table is calculated 
by interpolation from the actual determinations :— 


Kilogram-degrees. 
NO,H diluted to NO,H + 200H,O0, evolves + 7°15 
NO,H 


Ho 
oS cx 


et CO ST NT > OT CD DO 


“eS & 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


The results have also been calculated out by empirical formule, but 
the author observes that these can only furnish an approximation, and 
he objects to the use which Thomsen has made of them for checking 
the experimental numbers in the case of hydrochloric acid (this Journal, 
vol. xxvi, p. 1096), since they have the effect of concealing those pecu- 
liarities of the heat-curve, which led to the detection of definite 
hydrates. The best method of studying the result is by a graphic 
curve, constructed by taking as ordinates the quantities of heat dis- 
engaged, and as abscissee the numbers of equivalents of water in the 
original acid. The curve is hyperbolic; at first it is nearly rectilinear; 
at about 2H,O., a slight curve commences, and at about 5H,0., the 
curvature becomes more pronounced. At 7°5 H,O, the curve cuts the 
axis of x, descends to a minimum at 15H,O2, and thence rises asymp- 
totically towards the axis. 

2. Definite Hydrates—On diluting an acid which forms non-disso- 
ciated hydrates, the existence of these should be indicated by straight 
lines meeting at sharp angles, since, within the limits of each hydrate, 
the heat evolved is proportional to the quantity of water added, whilst 
the formation of each hydrate evolves less heat than that of the pre- 
ceding one; but inasmuch as the hydrates of nitric acid exhibit dis- 
sociation, the angles tend to disappear ; higher hydrates begin to form 
before the lower are complete ; further, the effects are complicated by 


the secondary thermic actions due to the physical mixture of the 
liquids. 
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Nevertheless, the salient points of the curve appear to point to 
the existence of two hydrates; the most definite at NO,H + 2H,0,, 
which also corresponds with the composition of the hydrated acid 
which remains when a current of gas is passed through nitric acid in 
the cold; the second at about 5 or 6H,O., agreeing pretty well with the 
weakest acid (NO,H + 63H,0,), capable of precipitating barium nitrate 
from its saturated solution. 

3. Successive Dilution—From the inspection of the curve the in- 
fluence of successive dilution can be readily seen. For instance, an 
acid containing 10H,O, produces no thermic effect on the addition of 
30H,0, ; a smaller addition evolves, and a larger absorbs, heat. The 
production of cold, followed by evolution of heat on further dilution, 
‘ appears to be contrary to theory, and the author considers the state- 
ments of Thomsen on this point to be erroneous. 

4. Influence of Temperature.—Both from the consideration of the 
specific heat of the variously diluted acid, and by experiment, it is found . 
that the heat of dilution increases constantly with rise of temperature. 
At 26° the curve no longer cuts the axis of x, and every degree of dilu- 
tion gives rise toa development of heat. The minimum disappears, and 
the curve becomes more regular. These phenomena are reproduced in 
the curves of hydrochloric acid, the caustic alkalis, &c. 

5. Addition of Successive Equivalents of Water.—The heat evolved 
by the addition of » equivalents of water (HO) may be expressed by 
the equation— 

Q=5 
P 
p being a number approximately equal to unity, but slightly variable, 
and of the form, —~— 
n+b 

Now Becquerel, in his experiments on the electromotive force pro- 
duced by acids and alkalis, placed in contact with water by a capillary 
orifice, has represented these forces by the similar expression, x = 


<. The author suggests that there is a connection between these two 


phenomena, and, in fact, that the electromotive forces are the result of 
the diffusion of small quantities of water into the mass of the acid. 
Both the heat evolved and the electromotive force would be propor- 
tional to the intensity of the chemical action taking place. = 


Researches on Isometric Symmetry, and on the Four Tar- 
taric Acids. By Berruexort and JuNGFLEISCH (Compt. rend., 
Ixxviii, 711—716). 


Pastrur showed that on mixing concentrated solutions of the dextro- 

and levo-tartaric acids, racemic acid crystallised out, heat being at the 

same time evolved. The authors’ investigation has been directed to 

ascertaining whether the heat is due (1) to the combination itself; (2) 

to the solidification of the racemic acid ; or (3) to the combination of 

the acid with the two molecules of water, with which it — 
a2 
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The heat of solution of dextrotartaric acid was found to be 
—3°275 units (kilogram-degrees) for one molecule of the acid dissolved 
in 40 parts of water, at 9°7°. Owing to the fact that the molecular 
specific heat of a solution of tartaric acid is greater than that of its con- 
stituents, the heat absorbed increases with the initial temperature. 
Thus at 21° it becomes — 3°41. The heat of solution of levo-tartaric 
acid is —3°27; that of anhydrous racemic acid, — 5°42 for 150 grams, 
or the half molecule; that of the hydrated acid (168 grams), — 6°9. 
The difference, + 1:48, represents the heat of hydration of racemic 
acid, and as this is practically equal to the latent heat of water, it 
results that the combination of the acid and water (solid) does not 
disengage heat. 

The solution of inactive tartaric acid gave — 5:24 heat-units. 

On mixing solutions of the two active acids sufficiently dilute (1 to 
40) to produce no crystallisation of racemic acid, the heat evolved was 
almost inappreciable, 0°12 unit. Therefore 2 x 5°42 —(2 X 3:27 —0'12) 
= 4°41, which is the heat of formation of anhydrous racemic acid 
from the two active acids. 

When, in the same calorimetric experiment the two acids were dis- 
solved in small quantities of water, the solutions mixed, and the result- 
ing racemic acid dissolved in a larger amount of water, the total heat 
effect was equal to that of the separate solution of the active acids, plus 
the small amount of heat produced by mixing their dilute solutions. 
The mixed solutions are therefore identical with the solution of racemic 
acid, but it still remains uncertain whether this solution contains 
racemic acid, or is only a mixture of the active acids. The authors 
incline to the latter opinion, or rather consider that a small portion 
of racemic acid is formed in a dilute solution, and that its lower solu- 
bility is the predisposing cause of its formation when the solutions are 
strong. 


M. J. $8. 


Lecture Experiments. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 530—535). 


Oxidising Power of Charcoal.—Freshly prepared leucaniline dissolves 
in alcohol, and forms a perfectly colourless liquid, which may be kept 
for a long time without change. If this solution is boiled for a few 
moments with a small quantity of animal charcoal, it becomes of a 
deep carmine red, due to the action of the oxygen condensed in the 
pores of the charcoal. 

Oxidation, shown by Change of Colour in Compounds on Contact with 
Air.—If a tolerably concentrated alcoholic solution of naphthalene-red 
(cf. ii., 374412) is boiled for a few minutes with zinc-dust, a colour- 
less solution is obtained, and if the flask is corked while full of the 
vapour of the alcohol, the liquid remains colourless, and the zinc 
settles to the bottom. If the flask is then shaken so as to wet the 
sides, and the cork withdrawn, the inner walls are instantly coloured 
deep red. It is only necessary to boil again, in order to repeat the 
experiment. 

Liquid Phosphoretted Hydrogen.—A thick-walled U-tube, three or 
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four millimeters in diameter, and provided with a stopcock on each 
arm, is surrounded by a freezing mixture (— 16°. to 20°), and receives 
the phosphoretted hydrogen prepared from 30 to 50 grams of freshly 
made calcium phosphide. A wide glass tube in the cork of the gene- 
rating flask, dipping beneath the surface of the water (at about 60°), 
serves for the introduction of the phosphide. While the liquid is 
being collected, spontaneously inflammable phosphoretted hydrogen 
escapes ; if this is displaced by a stream of carbonic acid, the bright 
flame is replaced by a scarcely luminous green flame, of so low a tem- 
perature that a taper cannot be lighted at it. This flame is caused by 
the liquid phosphoretted hydrogen in the stream of carbonic acid 
coming in contact with the air. The carbonic acid may be replaced by 
a stream of some combustible gas, e.g., hydrogen, and a luminous flame 
again obtained. 

Point of Maximum Density of Water—The apparatus consists of a 
tall cylinder and a pear-shaped glass float, which is so weighted (with 
mercury or otherwise) that when immersed in distilled water at + 4°, 
it neither sinks nor floats. On cooling or heating the water in the 
cylinder, the float rises to the top or falls to the bottom. 

Sodium Press.—The sodium is placed in a metal cylinder, at the 
lower end of which is a fine opening, and forced through by a screw. 
If it be received in mercury instead of rock-oil, a pure amalgam may 
be readily formed. 

Leidenfrost’s Experiment Reversed to explain the Action of the Alkali- 
Metals on Water.—When potassium is thrown in water, the hydrate 
formed by the reaction swims about on the water for a few seconds, in 
the form of ared-hot globule, and then disappears with a sudden explo- 
sion. The manner in which this effect is produced may be illustrated 
by the following experiment :—An ellipsoid of pure silver (weighing 
about 150 grams) is provided with an ear to which a stout copper wire 
is fastened. If it be heated to redness and dipped into water in a large 
beaker, it remains passive for five or six seconds, and then a violent 
explosion suddenly takes place, scattering the water, and usually shatter- 


ing the beaker. 
G. F. A. 


Apparatus for producing Constant and Long-continued Gas- 
Streams, and a Syphon with Constant Flow. By J. A. Nor- 
BLAD (Deut. Chem. Ges. Ber., vii, 479). 


THE apparatus for producing hydrogen and carbonic gas is founded on 
the principle of Débereiner’s lamp. In the sulphuretted hydrogen ap- 
paratus the acid is made to fall drep by drop on the iron sulphide, and 
in that for generating chlorine the acid is contained in a lower vessel, 
and made by heating to come in contact in the gaseous form with the 
manganese dioxide which is placed in a vessel above. The syphon is 
provided with a float, and is intended for use in washing precipi- 


tates. 
G. FZ. A. 
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On the Nature of Electricity. By E. Epiunp (Pogg. Am. 
Erganziingsband, vi, 85—95; 241—265).—Remarks thereupon. By 
H. Herwie (Pogg. Ann., cl, 623—625). 


Is the Electric Current an Ether Current? By A. Roi 
(Pogg. Ann., cl, 164—171). 


On the Number of Ether-molecules contained in Electric 
Conductors and on their Weight. By H. Herwie (ibid., 381— 
386). 


Use of Secondary or Polarisation-batteries as Electro-mag. 
netic Motors. By M. v. Jacosi (ibid., 883—592). 


Apparatus for the Convenient Arrangement of different 
Combinations of Galvanic Elements. By C. Boun (Pogg. Ann. 
Erginzungsband, v, 636). 


Reduction of Siemens’ Unit of Galvanic Resistance to Abso-. 
lute Measure. By F. Kontrauscn (Pogg. Ann. Erginzungsband, 
vi, 1—35; Phil. Mag. [4], xlvii, 294—309). 


Relations between Capillary and Electric Phenomena. By 
G. Lippmann (Pogg. Ann., exlix, 546—561; Phil. Mag. [4], xlvii, 
281—291). . 


New Electric Machine on Holtz’s Principle. By H. Luyszr 
(Pogg. Ann., exlix, 587—591). 


On a New Tangent Galvanometer and a Rheochord. By 
F. G. MULLER (Pogg. Ann., cl, 98—106). 


On the Electromotive and Thermo-electric Forces of some 
Metallic Alloys in contact with Copper. By A. F. Sunpe. 
(Phil. Mag. [4], xlvii, 28—40). 


On a Simple Condensing Collector for Frictional Electrical 
Machines. By S. Roserrs (ibid., 49—51). 


On Wheatstone’s Bridge. By R. S. Brouan (ibid., 22—25). 


On the Molecular Changes which accompany the Mag- 
netisation of Iron, Nickel, and Cobalt. By W. F. Barrer 
(ibid., 51—56). 


On the Variable Period at the Close of a Voltaic Circuit. By 
A. Cozin (Ann. Chim. Phys. [5], i, 449—481). 


On the Development of Electricity in Mechanical Actions. 
By L. Joutin (Ann. Chim. Phys. [5], i, 5—69). 


Calorimetric Researches on the State of Bodies in Solution. 
By M. Bertuetor (4th Memoir). On Metallic Salts, and particu- 
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larly Ferric Salts (Ann. Chim. Phys. [4], xxx, 145—204).—5th Memoir. 
On the Constitution of Acid Salts in Solution (ibid., 433—442).—6th 
Memoir. On the Partition of a Base between several Acids in Solution 
(ibid., 456—539).—For Abstracts of the Notices of these Researches 
in the Comptes Rendus, see this Journal, 1872, pp. 212, 875; 1878, 
p. 236. 


On Temperature and the Measure of Temperature. By 
G. ReckNAGEL (Pogg. Ann. Erginzungsband, vi, 275—302). 


On the Thermic and Mechanical Expansion of Solid Bodies. 
By A. Kurz (ibid., 314—318). 


On the Physical Relations of Carbon Dioxide,—a contribu- 
tion to the Theory of Gases. By G. Rucknacen (ibid., 568— 
592). 


On Drops on Solid Bodies, especially on Cylinders. By 
K. Lasswirz (ibid., 441 —477). 


On the Spontaneous Ascending Movement of Liquids ir 
Capillary Tubes. By C. Decuarme (Ann. Chim. Phys. [4], xxvii, 
288; [5], i, 145—209, 318—343). 


Optical Researches on Certain Series of Isomorphous 
Bodies. By H. Torsoii and C. CuristiansEeNn (Ann. Chim. Phys. 
[5], i,5—99). See this Journal, 1873, 994. 


Inorganic Chemistry. 


Combinations of Hydrogen with the Alkali-Metals. By 
L. Troost and P. HauTergeviLLEe (Compt. rend., xxviii, 807— 


811). 


Gay-Lussac and Thénard succeeded in showing the absorption of 
hydrogen by the alkali-metals, but they did not prosecute the inquiry 
beyond the mere establishment of the fact. 

The researches detailed in the present paper prove that hydrogen 
forms, both with potassium and with sodium, a definite combination, 
having the metallic lustre, and a composition represented by the 
formule KH and Na,H. 

The potassium was placed in a small iron vessel at the bottom of a 
glass tube; the latter communicated with a manometer, and by means 
of a three-way tap, with a Sprengel pump, and with a supply of 
dry hydrogen. No gas is absorbed at temperatures below 2UU, but 
on heating the metal to 350° or 400° absorption proceeds more rapidly. 
It required, however, 250 hours to saturate 2°5 grams of potassium at a 
temperature of 290°. 
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The hydrogenised potassium (potassium hydride) is very brittle at 
the ordinary temperature, and resembles an amalgam of silver in out- 
ward appearance, lustre, and crystalline structure. It can be melted 
in hydrogen or in vacuo without undergoing alteration, but if brought 
into contact with air it takes fire immediately. 

In vacuo, at about 200°, the compound begins to decompose, and at 
411° the tension of the hydrogen is 760 mm., in order therefore to 
saturate potassium at this temperature, it is necessary to heat the metal 
in an atmosphere of hydrogen, the pressure of which is a little above 
that of the atmosphere. 

The authors have measured and tabulated the tensions of dissocia- 
tion for various temperatures. The definite compound absorbs hydro- 

en in quantities varying with the temperature and pressure; thus at 
300° and 760 mm. it dissolves 40 vols. of gas; it is necessary there- 
fore, in order to obtain the definite combination alone, to expel the gas 
until the pressure of the hydrogen is no higher than the tension of 
dissociation for the particular temperature at which the experiment is 
made. 

The analysis was effected by extracting the gas by means of the 
mercurial pump. One vol. of potassium was combined with 126 vols. 
of hydrogen; the formula K,H requires 124°6 vols. 

The sodium-compound is prepared in a manner precisely analogous 
to that already described. Unlike potassium hydride, it is as soft as 
sodium at the ordinary temperature, but becomes brittle and easily 
pulverisable a little before fusion. It is silver-white, and less alterable 
in the air than the corresponding potassium compound. The density 
taken in naphtha was 0°959, that of the sodium employed being 0°970. 
The compound dissolves only small quantities of hydrogen; at 400°, 
under the atmospheric pressure, it takes up only 3 or 4 times its 
volume. 

Lithium, heated to 500°, under a pressure of 760 mm., absorbs 17 
times its volume of hydrogen. Thallium, under similar conditions, 
dissolves only 3 times its volume. ™ 

J. W. 


Density of Hydrogen combined with Metals. 
By L. Troost and P. Haurerzvitie (Compt. rend., xxviii, 968). 


Having pointed out the general similarity of character between the 
alloys of potassium and sodium with hydrogen and that of palladium 
with hydrogen, which is very striking, the authors give a brief sum- 
mary of Graham’s work in connection with the latter metal, and give 
the number 0°733 as the density of hydrogenium as obtained by 
Graham. 

According to their own experiments, palladium forms with hydrogen 
a definite compound, Pd,H, which is capable of still further absorbing 
hydrogen in considerable quantity. As this fact does not appear to 
have been noticed by Graham, it is possible that his density was calcu- 
lated from the results of experiments made with a body of indefinite 
composition. 
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The density of hydrogenised palladium, Pd.H, is 11:06; that of the 
melted metal from which the alloy was prepared, 12°0. 

Admitting therefore with Graham, that in alloys the elements unite 
without contraction, the density of hydrogen combined with palladium 
is 0°62; the density of hydrogenised sodium, Na,H, is 0°959; that of 
sodium 0°97. The specific gravity of hydrogen in combination with 
sodium is 0°63, a number very little higher than that of lithium, 0°59. 

By subtracting the atomic volume of Na, from that of Na,H we 
obtain for the atomic volume of H the number 1°39; from this the 
density 0°629 may be calculated. 

In asimilar manner the atomic volume of hydrogen deduced from 
the atomic volume of the palladium compound is 1°6, which gives the 
number 0°62 as the calculated density of hydrogen in combination with 
a metal. 

J. W. 


Allotropic Phosphorus. By L. Troost and P. HavTEFEUILLE 
(Compt. rend., Ixxviii, 748—750). 


Tue following results were obtained by preparing allotropic phos- 
phorus at the different degrees mentioned. 


. Units of heat 
Temperature. Appearance. — * of 
‘ combustion. 
265° | Deep-red ; glassy fracture .......... 2°148 5272 + 320 
ae ae 2-190 5272 + 298 
440° | Orange ; granular fracture.......... — a 
_. nn 2 °293 5272 + @ 
500°—580° | Violet-grey ..secececeseecceceeeee — — 
near SOO? | Fuses.....sscccccsccsccscscccccce — 5272—50 
580° | Ruby-red crystals ; conchoidal fracture 2340 5272 
B. J. G. 


On the Crystalline Form and Molecular Modifications of 
Selenium. By C. RammetsperG (Deut. Chem. Ges. Ber., vii, 
669). 


Tue isomorphism of selenium and sulphur, though regarded as highly 
probable, has not hitherto been satisfactorily established. 

Mitscherlich found that the brown-red crystals of selenium deposited 
from solution in carbon sulphide were monoclinic, with the axial pro- 
portions a:b: c= 1°62: 1: 1°60, and the angle of the axes ac = 
75° 54’, values which appear to differ considerably from those obtained 
for monoclinic sulphur ; but by altering the position of the crystals, so 
as to convert Mitscherlich’s horizontal zone into the diagonal zone of a 
back oblique end-face, and his basal end-face into the corresponding 
front face, the parametric relations become a:b: ¢=099:1: 1-27, 
and the angle ac = 89° 15’. Now Mitscherlich found for mono- 
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clinic sulphur a:b: c= 0°99: 1: 1°00, and the angle a c = 84° 14’, 
Sulphur and selenium are therefore isomorphous. 

A corroboration of this result is found in the fact that a mixture of 
1 at. of selenium to 4 at. of sulphur takes the form of selenium. But 
when there are 5 at. of sulphur present, the form of sulphur crystals 
is obtained. 

Rammelsberg also gives the results of his determinations of the 
specific gravity of the four different forms of selenium— 


Sp. gr. 
3. Amorphous ...... 4°3 Red, soluble. 
2. Crystallised ...... 446—4°5 Red, soluble. 
3. Granular ........ 4'4—4"5 Grey, insoluble. 
4.. Boaly ....000 cece 4°8 Almost black, insoluble. 


The first and second are converted at 90°—100° into the third ; the 
second, third, and fourth by melting, and sudden cooling, into the 
first. The solubility of the three modifications of selenium in carbon 
disulphide at 20° is one part of the former in 1376, 2464 and 3746 
parts of the latter. KE. W. P. 


Dihydrated Sulphur Trioxide (SO,2H.0). 
By Is. Pizrre and EK. Pucuor (Compt. rend., Ixxviii, 940—944). 


Tus substance crystallises in oblique rhombic prisms. Jt exhibits the 
phenomenon of super-fusion very well: it may be cooled to 0° and 
agitated without crystallising; addition of a few crystals will then 
immediately cause it to solidify. A mixture of the crystals and pounded 
ice, containing 72°7 per cent. of the latter, has a temperature of 
— 26°25°. Ifthe liquid acid is mixed in the same proportion with ice, 
the temperature falls to 19°5°. Oil of vitriol of 1°708 sp. gr. wher 
cooled to — 7° furnishes the crystalline dihydrate, and the liquid por- 
tion is then of 1°727 sp. gr. 
B. J. G. 


On the Constitution’ of Hyposulphurous (Thiosulphuric) 
Acid. By H. Bunrte (Deut. Chem. Ges. Ber., vii, 646—648). 


Ir the first of the two formule— 


SM OM 
1.) 0st (2.) os< 
' Nom ‘Nom 


for the thiosulphates be correct, the metal united directly with the 
sulphur atom should be exchanged with comparative readiness for 
ethyl when a thiosulphate is treated with ethyl bromide. This is 
found to be the case, for on digesting ethyl bromide with an equal 
molecular weight of sodium thiosulphate dissolved in water for some 
hours, decomposition takes place, and the solution, on being evaporated 
to dryness ata gentle heat and extracted with boiling alcohol, leaves 
the sodium bromide and thiosulphate undissolved, whilst the solution 
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on cooling yields sodium ethylthiosulphate, C,H;S,0,;Na, in thin 
lustrous six-sided plates, which are readily purified by repeated crystal- 
lisation from boiling alcohol. 

Although the neutral aqueous solution of the new compound decom- 
poses but slowly at 100°, yet when it is slightly acidified with hydro- 
chloric acid, mercaptan is given off, and acid sodium sulphate is 
formed : 

OSs + HO = Osot + HSOH, 

The reaction is similar to that which takes place with ethyl- 
sulphuric acid, so that the new acid has the same relation to mercaptan 
that ethylsulphuric acid has to alcohol. 

The dry salt is decomposed at 100°, with formation of ethyl bisul- 
phide and sodium dithionate, the latter at a higher temperature 
yielding sodium sulphate and sulphurous auhydride. 

A solution of the sodium salt yields difficultly soluble precipitates 
with silver and lead nitrates and with mercuric chloride, the latter 
of which is rapidly decomposed when heated, with formation of the 
crystalline compound, C,H;SHgCl: 


SC.H; 


OSONa + HgCl + H,O = C,.H;S.HgCl + HCl + HNaSQ,. 


The salt is easily oxidised by nitric acids, yielding sulphuric acid 
and ethyl sulphuric acid. 
The close relation between the thiosulphates and sulphates is shown 
by the formule— 
SNa ONa 


SO:0Na and SO:5Na° 


Double Sulphites. By E. Berciunp 
(Deut. Chem. Ges. Ber., vii, 469—472). 


From the analogy of sulphurous acid to nitrous acid with reference 
to the formation of certain peculiar double salts, it was supposed that 
ed more such salts might be obtained than have hitherto been 
nown. 

The sulphates described in the paper may be classed as ordinary 
double salts, and conjugated compounds of sulphurous acid. To the 
first class belong the alkaline salts with iron, zinc, &c.; to the latter 
the compounds with oxide of cobalt. The following are double salts 
containing monoxides :— 


+ Fe0.SO, + wAq 
+ Mn0O.SO, 
Am,0.S0O, + Co0.SO, + wAq 
+ 3(NiO.SO,) + 18Aq 
K,0.80, + 2(Zn0.S0;) + 74Aq 
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Na,0.8O, + 3(Zn0.SO.) + 74Aq 
Am,0.SO, + ZnO.SO, 
Na,0.8O, + 8(Cd0.SO.). 


They are obtained for the most part by supersaturating a metallic 
salt with an alkaline sulphite. The nickel salt crystallises best. The 
cobalt salt is rose-red, not distinctly crystalline, and easily oxidised on 
exposure to the air. The general formula of these salts may be 
written, R,O.SO, + RO.SO, or R,O.SO, + 3(RO.SO,), or atomi- 
cally— 

R'.0.80.0p R’'.0.80.0.R.0.S0.0p1 
R.0.80.0" ° R'.0.80.0.R.0.S0.0 © * 


Only a few basic salts were obtained with sesquiovides, especially— 


2(K,0.SO.,) + FeO.SO, + Fe,0;.SO, and 
K,0.SO, + Cr,0;.S0,, 
or Ky.0,4.(SO),.04.Fe.02..Fe and 
Ky.02.(SO)2.02.CrOz. 


Of the conjugated salts the chief one is the double sulphite of cobaltic 
oxide, or of cobalt in its hexatomic modification. 
The general formula of these salts, which may be called “ cobalto- 
sulphites,” is— 
3(R,0.S0,) + CO,0;.3SO0, or 
Rg.0,(SO2)5.CO. 


The ammonium salt is formed by saturating an ammoniacal solution 
of a cobalt salt, which has become brown by exposure to air, with 
sulphurous acid. The chief point requiring care is the state of oxida- 
tion. Other salts may be procured from a solution of the above in 
dilute hydrochloric or nitric acid. They form, for the most part, 
amorphous and bulky bodies insoluble in water. 

Among those examined were :— 


K,Co.Ox. (SO,).Co 
Bas.Ox. (SO,),Co 
Caz.Og. ( SO,);Co 
Co;.0..(SO2).Co 
Biz.0,.(SO,)¢Co 
Ag,Co.O,. (SO,),Co 
Ags.Oc. ( SOz) sCo. 


Cobaltosulphurous acid, Hy.0..(SO,),Co, has not yet been obtained 
in the solid form. The cobaltosulphites may have either the constitu- 


tion :—Co(SOz.0.R)g 
or _ Co.(0.80.0.R).. 


_ _ a oe ote @ SF te 
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Observations Relative to the Last Communication of M. 
Gernez, on the Efflorescence of the Two Hydrates of Sodium 
Sulphate. By L. C. pz Copper (Compt. rend., lxxviii, 498— 
501). 


RetyinG on the fact that sodium sulphate dehydrated at the ordinary 
temperature always induces crystallisation in a supersaturated solution 
of this salt, while the same salt dehydrated above 33° does not possess 
this property, the author has suggested the existence of two isomeric 
modifications of the anhydrous sulphate. In opposition, M. Gernez 
states that it is impossible to dehydrate sodium sulphate completely 
below 33°, that whatever precautions are taken, there will always 
remain traces of crystals containing 10 molecules of water, disseminated 
throughout the whole mass of anhydrous salt. 

The author in reply remarks that even were such the case, it is quite 
impossible to prove it. 

He advances on his own part some objections against the theory of 
Gernez and Violette, that the sudden crystallisation of supersaturated 
solutions of sodium sulphate is due to the presence of solid dust of 
sulphate containing 10 molecules of water, in suspension in the air. 

Inasmuch as sodium sulphate effloresces, it would be impossible fur 
the germs floating in the atmosphere to preserve a definite composition 
for any length of time, indeed it would only be necessary to ascertain 
the atmospheric conditions prevailing at any moment (hygrometric 
state and temperature) in order to be able to calculate the exact dehy- 
dration of the salt. 

According to a very wide spread opinion, the state of supersatura- 
tion of a solution of sodium sulphate ought to cease at a temperature 
of — 8°. In the author’s opinion this limit does not exist; he has 
Seen supersaturated solutions crystallise at various temperatures 
between — 16° and + 10°, and under conditions where it was impossi- 
ble to admit that a crystal containing 10 molecules of water had 
obtained access to it. 

It is even possible to admit the existence of a third modification of 
anhydrous sulphate, produced by drying below 33°, the salt containing 
7 molecules of water. For although in a supersaturated solution con- 
tact with the anhydrous salt will provoke the formation of crystals 
containing 7 molecules of water, this effect does not necessarily take 
place between 18° and 25°, and it is possible to prepare at these tem- 
peratures solutions of the anhydrous salt more concentrated than 
saturated solutions of the 7-atom hydrate at the same temperature. 

It remains to be seen what would be the effect produced by drying 
the 7-atom salt at temperatures below 25°. 

J. W. 


Action of Potassium Bisulphate on Natural Sulphides— 
Continued (see this volume, p. 188). By E. Jannerraz (Compt. 
rend., Ixxviii, 852—854). 


Tue following behave like galena when triturated with potassium 
bisulphate: Alamandine, zinc-blende, greenockite, steimmannite, kobel- 
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lite; the following with much less intensity: millerite, pyrrhotine 
troilite (Meunier obtained no reaction), while no sulphuretted hydro. 
gen was evolved by chalcosine, argyrose, cinnabar, cubic pyrites, 
marcassite, chalcopyrite, smaltine, cobaltine, stibine, bismuthine, boulan- 
gerite (except the variety from Oberlahr, which contains galena), 
haidingerite, bournonite, jamesonite, or zinkenite. Galena, alabandine, 
and zincblende are the only natural sulphides which react in the cold 
on the bisulphate when the latter is in solution. Ferrous sulphide, 
artificially prepared, gives off, however, abundance of gas under these 
circumstances. B. J. G. 


On Pyrophosphates. By C. N. Pau. 
(Deut. Chem. Ges. Ber., vii, 478). 


SomME new compounds are described, and especially a calcium salt which 
has the formula 2CaO,P.0; + 2H,0,P,0; + 4Aq. Corresponding 
compounds have been obtained with manganese, zinc, and cobalt, by 
partial decomposition of neutral salts with oxalic acid. They are in- 
soluble in water and crystalline. 

The double salts described in a former paper are formulated as 
follows (A = alkali-salt, M = metal-salt). 


(1) 3A + 1M : Sodium-zinc- and sodium-copper-salt. 

(2) 2A + 1M : Potassium-manganese salt. 

(3) 1A + 1M : Potassium-salt with Mn and Cu, sodium-salts with 
Mn, Zn, Cd, Cu. 

(4) 4A + 5M : Sodium-zinc, potassium cadmium salt. 

(5) 2A + 3M : Sodium-salts with Mn, Al,, and Feo. 

(6) 1A + 38M : Sodium-copper salt. 

(7) 1A + 4M : Sodium-zince salt. 


G. T. A. 


On Baryta and Barium Peroxide. By C. RammutsBera 
(Deut. Chem. Ges. Ber., vii, 542). 


TE author showed in a former paper (7bid., ii, 147), that the product 
obtained by ignition of barium nitrate contains more oxygen than 
baryta does. Later researches show that the grey porous mass thus 
obtained contains 86°4 p.c. of barium, corresponding with a mixture 
Ba;O,, or, as it may be written, 2BaO + BaO,. From this body, no 
oxygen is driven off by strong heat, in case it is not in contact with 
carbonic acid. The oxygen in this and similar bodies cannot be esti- 
mated by means of iodine, but the method founded on the mutual 
reaction of H,O, and MnO, by means of permanganate of potassium, 1s 
applicable. 

Barium peroxide contains (calculated) 81:06 Ba and 18°94 0. A 
preparation containing 78°9 p.c. Ba was found to approach much more 
nearly to Ba;O, than BaO,, thus— 

BaOg. Ba;Oy. 
Ba...... 81°06 | | eee 78°60 \ 
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Such an oxide might be regarded as 2BaO, + BaQO,, and would thus 
indicate the existence of a third oxide. The compound, Ba;0,, which 
contains, 


should give, with permanganate solution, 4 = 1:7 p.c. of oxygen. 
Two experiments with a specimen not entirely free from silica and 


alumina gave 0°97 and 1:06 p.c. 
G. T. A. 


Precipitation of Alumina by Borax. By Cari Jeun 
(Deut. Chem. Ges. Ber., vii, 675). 


Tue precipitate formed on adding borax solution to an alum solution, 
consists, not of aluminium borate as stated in text-books, but of 
alumina; moreover, the precipitation is complete. Aluminium hydro- 
metaborate is doubtless formed at first, and immediately decomposed 
into alumina and boric acid 


Al,(SO,)s + 3[(NaBO..HBO.).] = 
3Na2SO0, a [Al.(BOz)¢(HBOz)<«] ; 


and 
4l,(BO,),..6HBO, — Al.H,O, + 6B,03. 
E. W. P. 


Preliminary Notice on Thallium Iodides. By T. Kyésen 
(Deut. Chem. Ges. Ber., vii, 576—578). 


Tue yellow precipitate of thallium iodide obtained on adding potassium 
iodide to the sulphate and boiling, becomes green if left in the liquid 
and exposed to light. This green product, being in a finely divided 
state, can be separated mechanically from the unchanged yellow portion. 
After recrystallisation from boiling water, in which it is much more 
soluble than the yellow iodide, it is obtained as a crystalline powder, 
the formula of which the author believes to be Tl I, since when care- 
fully warmed with water and a little iodine it again becomes yellow. 
- Both these iodides when heated with excess of iodine, give a compound 
crystallising in glistening needles, which are almost black and probably 
have the composition TII;. This compound is readily decomposed, 
losing iodine on exposure to the air. The green iodide sublimes when 
heated, in red transparent crystals, which again become green when 
moistened with water; the yellow compound sublimes unchanged, and 
the black iodide decomposes, yielding a yellow sublimate and violet 
vapours of iodine. 

In converting the crude chloride into sulphate, the author recom- 
mends not merely to heat until sulphuric acid vapours are evolved, but 
to fuse ; by this means not only is the complete decomposition of the 
chloride insured, but most of the arsenic is at the same time eliminated. 

C. E. G. 
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Arseniomolybdic Acid. 
By H. Szysertu (Deut. Chem. Ges. Ber., vii, 391). 


WHEN a mixture of molybdic acid, arsenic acid, and an ammonium salt 
is boiled for some time, a crystalline precipitate is obtained, the formula 
of which is As, Mo;0.,H,(NH;)2.4H20. 

It is soluble in hot water, gives with silver nitrate a yellow preci- 
pitate of As,Mo,0.,Ag,, and with lead and barium salts of similar con- 
stitution. 

The acid itself is obtained by the direct combination of arsenic and 
molybdic acids; its formula is As,Mo,O0..H,.11H,0. It appears also 
to be formed on treating the ammonium salt with aqua regia. 

M. J. S. 


Researches on Alloys. By Atrrep Ricue 
(Ann. Chim. Phys. [4], xxx, 351—419). 


A serigs of alloys containing copper and tin, in atomic proportions, 
are examined by the author as to fusibility, liquation, and changes of 
density produced by certain operations. Indications of a determinate 
melting-point are found only in an alloy corresponding with the formula 
SnCu, and still more decidedly in one answering to SnCu;. In all 
others iiquation occurs, especially in bronzes rich in tin; but the alloy 
SnCu; presents the same homogeneous composition after repeated 
fusion. Other properties of this alloy distinguish it from the rest; it 
is different in colour, it has the highest density, it contains the metals 
in the greatest degree of contraction, and it is so brittle that it may be 
pounded in a mortar. Bronzes containing from 18 to 22 per cent. of 
tin, heated to redness, and suddenly cooled by plunging into cold 
water, have their density increased by the process; but when a speci- 
men which has been so treated is again heated to redness and annealed, 
or very slowly cooled, the density is reduced. The latter effect is 
much less marked than the former, and a piece of such bronze sub- 
jected alternately to sudden and to slow cooling has its density 
notably increased by a few repetitions of the operations. This result 
does not occur when a bronze containing only from 6 to 12 per cent. 
of tin is submitted to the same series of processes. When alter- 
nately, either with annealing or with sudden cooling, the sample is 
submitted to such mechanical operations as simple compression, the 
stroke of a coining press, or, in the case of bronzes poor in tin, to 
extension in a rolling-mill, the density of both classes of bronzes is 
augmented. Both the mechanical and heating actions contribute to 
this effect, which, in bronzes rich in tin, is more marked with sudden 
than with slow cooling. Bronzes rich in tin are softened by sudden 
cooling, while the reverse effect is produced in steel, in which also the 
density is diminished by the operation, instead of being increased, as 
in the bronzes. The memoir contains some determinations relating 
to the striking of bronze medals, and to the liquation occurring in 
the casting of bronze guns. 
Mechanical actions, alternating with either slow or sudden cooling, 
produce, in pure copper, an increase of density when the heating has 
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taken place without access of air, and a decrease in the contrary 
case. No sensible effect is produced on the density of aluminium 
bronze by any series of the above-mentioned operations. Brass has 
its density increased by sudden cooling and by mechanical actions, but 
diminished by annealing; while similor, which contains a much smaller 
proportion of zinc, undergoes no sensible change of density by these 
processes. On comparing various alloys of copper and zinc in atomic 
proportions, the author finds the maximum contraction in Zn;Cw, a 
brittle alloy resembling bismuth in appearance, and he considers this 
alloy to be among brasses what SnCu; is among bronzes. Some ex- 
periments are described, proving the permeability to liquids of cast- 
iron, and the author finds that copper melted and run into the mould 
at a low temperature is also capable of absorbing liquids, a property 
acquired likewise by rolled copper after heating in charcoal. This pro- 
perty is not possessed by copper which has been cast at an elevated 
temperature, or heated with access of air, or alloyed with a small 
quantity of iron. The introduction of a small quantity of iron greatly 
increases the tenacity and hardness of copper, without interfering with 
its malleability. 

A discovery of considerable industrial value is announced in this 
paper. It is known that bronze containing about 20 per cent. of tin 
cannot be wrought at ordinary temperatures, and that at a bright 
cherry-red heat it crumbles under the hammer. The author has, how- 
ever, found that at a dark red heat, or a little below it, this alloy 
is as malleable as iron, and may be hammered into thin plates with 
the greatest ease. Availing himself of this observation, be has been 
able, in conjunction with M. Champion, to fabricate gongs, which are, 
in chemical composition, external appearance, and sonorous properties, 
identical with the famous Chinese instruments. 

R. R. 


Mineralogical Chemistry. 


On a Particular Mineralogical Condition of Silica. 
By Evcene Marcuanp (Ann. Chim. Phys. [4], xxxi, 392—297). 


M. pe FRANQUEVILLE had called the author’s attention to certain kidney- 
shaped masses of a white earthy substance, enveloping the flints found 
in the clays, which, in the district of Caux, replace the chalk formation. 
This substance had heretofore been regarded as chalk, but on analysis 
was found to be almost wholly silica. 


Three specimens gave :— 
I III. 


- to CS , 88°9 
CaCO; + tracesof MgCO; 15°0 
Fe,0, + Al,O; none 
Moisture .. 11 
100°6 
VOL. XXVII. 
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The author then shows that this condition of silica is the result of 
the disaggregation of the masses of flint by the soil in which they are 
imbedded ; and he disproves the converse that it is this condition of 
silica being converted into flint.* The hardness of the specimens varied 
greatly ; some could be crushed with the fingers, other could not be 
scratched with a knife. Viewing it as a new and undescribed mineral, 
he proposes for it the name of Passyite, after the late eminent 
Antoine Passy. C. H. P. 


Discovery of Bismuth in France. By Ap. Carnot 
(Ann. Chim. Phys. [4], xxxi, 403—407). 


RESEARCHES at Meymac, in the department of Corréze, resulted in the 
discovery of tungsten, mispickel, and some other arseniated minerals, 
and two years later, in that of bismuth. 

The bismuth iron existed in various conditions, viz., native, as 
sulphide, oxide, and hydrocarbonate, together with lead and tungsten 
in various forms. 

The bismuth was extracted by heating the mineral in coarse powder 
with hydrochloric acid, the residue being treated twice afterwards with 
acid: the second and third acids being used to attack new mineral. 
The liquid was filtered, and bars of iron placed into it, which entirely 
reduced the bismuth to the metallic state in powder. This was 
collected, washed, and squeezed in a linen cloth, and rapidly dried 
in a stove. 

The dry powder was pressed into a plumbago crucible, and covered 
with carbon. After being heated for three quarters of an hour to 
redness in a furnace, the metal was melted and poured into moulds. 
It still contained traces of lead, antimony, and arsenic. “ » 

> = 


Crystalline Form of Cerite. By A. E. NorpgenskIéLp 
(Deut. Chem. Ges. Ber., vii, 476). 


Tue author found some crystals of cerite in the collection of the mining 
school at Stockholm, enclosed, together with small crystals of allanite, 
in bismuth-glance. 

These crystals resemble chondrodite, are not larger than a pea, and 
have numerous faces. They belong to the rhombic system, a: b: ¢= 
1 : 0°9988 : 0°8127, oP, wPi, wPo, wPo, Po being the best 
formed of the numerous faces. The mineral was proved by analysis 
to be cerite, and to contain no fluorine. 

The variable amount of water present (3°5—9 per cent.) was pro- 
bably not original. Supposing cerite to be anhydrous, it would stéchio- 
metrically and crystallographically be isomorphous with olivine : 


Olivine (Mg,Fe),Si; rhombic; : a: b : c= 11-0729 : 1: 1:2528. 


Cerite (Ce, La, Di, Fe),Si; rhombic; :a:b: 3c = 10015: 11-8206. 
G. T. A. 


* See also a paper on “Flint,” read before the Geologists’ Association, by 
M. Hawkins Johnson, F.G.S. 
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Guanovulite; a New Mineral from Peruvian Guano. 
By F. Wise (Deut. Chem. Ges. Ber., vii, 392—396). 


Tas eggs of birds found in the guano sometimes contain a crystalline 
body, for which the author proposes the name guanovulite. It forms 
pale yellow, laminated crystals, with silky lustre, hardness = 2, sp. gr. 
at 15° = 2°33—2°65, and is almost completely soluble in water, the 
solution being very faintly acid. Analysis showed that it had the 
composition represented by (NH,).S0,.2K,S0,.3KHS0,.4H,0, with 
traces of ammonium chloride, lime, soda, phosphoric acid, organic 
matter, &c. That it cannot be wholly derived from the constituents 
of the egg itself, is evident from the fact that some of the eggs are 
almost filled with it; the quantities of potash and sulphuric acid are 
much larger than would be contained in the fresh egg, and must, 
therefore, have been introduced by diffusion, whilst the soda, phos- 
phoric acid, &c., were removed by the same process. The most 
remarkable feature is, however, the presence of the acid potassium sul- 
phate, which has hitherto been known only in the rare volcanic mineral, 
misenite. By evaporating a solution of guanovulite at ordinary tem- 
peratures, it separates out unchanged, in crystals belonging to the 
rhombic system, but on heating the solution it becomes strongly acid, 
and the three constituents crystallise out separately. 

A communication respecting the artificial formation of the body is 


promised. 
M. J. S. 


Nephrite from the Kunlun Hills. By H. v. ScHLaGintweir- 
Saxtniutnsx1 (Arch. Pharm. [3], iii, 133—144). 


Tae Kunlun is the most northerly of the three great mountain chains 
of higher Asia, the most southerly being the Himalayan range. 
Nephrite occurs on both sides of the Kunlun range ; the predominating 
rock is gneiss; granite also sometimes occurs. Beds of nephrite are 
found from 20 to 40 feet in thickness. 

The name given to nephrite in Eastern Turkistan is “yashem,” or 
“yashm ;” in China it is called “yu.” The same name is found in 
Germany, England, and France modified to “jade.” 

Nephrite, jade, and saussurite belong to the anhydrous silicates; 
nephrite may be regarded as a calcium-magnesium silicate, while jade is 
more properly an aluminium-sodium silicate, saussurite being an alu- 
minium-calcium silicate. 

Saussurite melts before the blowpipe more easily than nephrite, but 
with more difficulty than jade. 

Jade held in an ordinary alcohol flame melts to a yellowish glass, 
which becomes blue when strongly heated, after being moistened with 
solution of cobalt nitrate. 

Nephrite before the blowpipe forms a rather shining, thin, porcelain- 
like mass, which becomes rose or flesh-coloured with cobalt-solution. 

The colour of nephrite varies from milk-white to yellow-green, 
sometimes it is of a pure green colour. The specific gravity varies 
from 2°96 to 3°06. The hardness is between that of felspar and that of 

3H 2 
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crystalline quartz; in the ordinary mineralogical scale it is 6°5. The 
hardness, however, varies with the age of the specimen, nephrite freshly 
broken from the rock being less hard than that which has been kept 
for some time. The following are analyses of samples of nephrite 
from Turkistan :— 


I. II. III. IV. 
SiO, .... 59°30 59°50 58°42 59°21 
Al,O; .. 0°53 0°75 0°70 0°50 
Fe,0; .. — _ —_ — 
FeO .... 0°70 1°35 0°67 0°97 
MnO.... 0°55 0°79 0°46 0°53 


CaO.... 10°47 11:60 13°85 14°61 
MgO.... 25°64 24°24 24°39 23°55 


K,O .... 1:02 1:57 0°10 0°19 
Sik, ... 1:28 — 0°60 _ 
H,0.... 0°62 0°85 1:20 0°78 


100°11 100°65 100°39 100°34 
The numbers in I and II lead to the general formula— 
CaO + SiO;,3MgO + 28i0; ;* 
The numbers in III and IV to the formula— 


10MgO . 
oa ye 10Si0,. 


An analysis of saussurite leads to the formula— 


51,0 2Ca0 
FeO. eee { 1KO } +o, 
M. M. P. M. 


Eclogite from Upper Franconia. By H. von GERICHTEN 
(Ann. Chem. Pharm., clxxi, 183—199). 


THREE specimens of this rock analysed by the author, furnished the 
following results :— ; 


I. II. III. 

SiO, .... 57°10 55°00 48°81 
P.O; .... traces traces traces 
Al,O3.... 11°66 13°54 16°25 
Fe,03.... 2°84, 2°74 6:00 
FeO .... 3°22 3°37 7°48 
MnO.... 0°31 0°20 0°43 
CaO .... 13°80 12:09 9°72 
MgO.... 637 10°21 7°52 
BA) .... 0°81 0°50 0°46 
Na,O.... 2°21 2°10 2°64 
H,O .... 0°54 0°32 0°12 

98°86 100°07 99°43 


* Si = 21; O = 8. 
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I. was from Eppenreuth, near Hof. It contained large garnets of 
reddish-brown colour, beautifully crystallised; also grass-green 
granules of omphacite, small radiated crystals of disthene, and colour- 
less quartz. Its powder was white, or faintly red. Sp. gr., 3°40. 

II. was from Silberbach, near Conradsreuth. It had a fibrous, 
radiated appearance, due to the predominance of leek-green omphacite, 
and contained very large garnets, but less disthene and quartz than the 
preceding specimen. Its powder was grey. Sp. gr., 3°42. 

III. was from Markt Schorgast. It contained a large number of 
garnets, and exhibited black-brown veins of carinthine between large, 
pale-green crystals of smaragdite, with a little omphacite and disthene. 
Its powder was greyish-green. Sp. gr., 3°43. 

The author analysed also, separately, the garnets contained in the 
three specimens of eclogite. The memoir contains a detailed account 
of the mineralogical characters of eclogite, which cannot be given in 
abstract. 

J. R. 


Thuringian Slates. By F. B. Biscnorr 
(Arch. Pharm. [3], iii, 130—133). 


Tue author draws attention to Miader’s analyses of Thuringian slates, 
from which it appears that the amount of lime increases from about 
9 per cent. in the upper formation (diabase) to 30 per cent. in the 
formations immediately below this (lime slate), while the iron oxide 
decreases from 68 to 29 per cent. In further descending, the amount 
of lime now decreases, until in the clay slates it has fallen to about 
3 per cent. 
M. M. P. M. 


The Constitution of Chalybeate Waters containing Lime. 
By L. F. Caro (Arch. Pharm. [3], iv, 145—150). 


Tue water of the chalybeate spring of Pyrmont is almost without chaly- 
beate taste at 12°—13°, but the taste gradually increases as the tem- 
perature is raised, till at 40° it is very marked. 

Berzelius and Bauer found ina litre of this water, 13318 gr. calcium 
sulphate and 05172 ferrous carbonate, and it seemed not unlikely 
that the alteration in taste was due to a double decomposition 
brought about between these salts by increase of temperature. The 
author, in investigating the point, first determined the solubility of 
calcium and ferrous carbonates in carbonic acid water at different tem- 
peratures and pressures. The precipitated carbonates were placed with 
water in an elliptical vessel of sheet copper, furnished with a stirrer 
moved by steam power, and carbonic acid was passed in under different 
pressures, from 1 to 8 atmospheres, the mixture stirred for two hours, 
and then the amount of carbonate dissolved was determined. At 5° the 
maximum solubility of calcium carbonate was found to be 1 part in 
333, and to occur under a pressure of 4 atmospheres, corresponding 
with a solution of 4} vols. of carbonic acid. Increased pressure did 
not increase the solubility. At 10° the same maximum was reached 
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with a pressure of 5 atmospheres, and 4} vols. of carbonic acid. At 
13° similar results were obtained, and at 20° the same maximum solnu- 
bility was reached at 7 atmospheres, and 44 vols. of carbonic acid. 

With ferrous carbonate the maximum quantity dissolved was 1 part 
in 1666 of carbonic water, with 54 vols. of carbonic acid; and this 
was reached at 5°, with a pressure of 6 atmospheres ; at 10° between 7 
and 8 atmospheres ; and at 13° with 8 atmospheres. 

A solution of calcium sulphate, containing about one equivalent of that 
salt mixed with a solution containing about half an equivalent of ferrous 
carbonate, remained perfectly clear at 13°75°. This mixture, when 
poured into absolute alcohol, gave a precipitate in which crystals of 
calcium carbonate and calcium sulphate could be detected. The same 
mixture at 15° gave a precipitate containing more crystals of calcium 
carbonate, less of calcium sulphate, and in addition crystals of ferrous 
sulphate. At21‘75° a decrease of calcic sulphate and increase of the 
two other salts was perceptible, and so with other temperatures ranging 
to 60°, the decomposition was more complete at the higher tempera- 
tures. 

These experiments show that at increased temperatures the chaly- 
beate taste follows the chemical decomposition. -* 


Organic Chemistry. 


Dibromomethane. By A. Sreiner 
(Deut. Chem. Ges. Ber., vii, 507). 


WHEN bromomethane is heated with the theoretical quantity of bromine 
for 3—4 hours to 250°, dibromomethane is formed, together with a 
considerable quantity of bromoform. To obtain a larger yield of dibro- 
momethane, it is therefore advisable to use less bromine than indicated 
by the theory ; bromomethane (50 grams) thus treated was about half 
converted into dibromomethane, boiling at 80°—82°, and having at 
11°5° the specific gravity, 2°0844. . 

C. 8. 


Normal Hexene. By O. Hecur and J. Strauss 
(Ann. Chem. Pharm., clxxii, 62—72). 


TuE hexene from mannite boils at 67° under a pressure of 739°5 mm. 
Bromine acts violently on it, and to obtain a dibromide distilling without 
much decomposition, the hydrocarbon must be surrounded by a freezing 
mixture, and the bromine added drop by drop. The physical properties 
of this compound, as well as that of the monobromohexene obtained by 
heating the dibromide with alcoholic potash, tend to show that the 
hexene from mannite is identical with that obtained from petroleum 
and from solid paraffin, as the following table shows :— 
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C.H,2Br, from | Boiling point. Specific gravity. ; Observers. 
MeO 6060000 195°—197° 1:6058 at 0° Hecht and Strauss. 
1°5809 at 19° 
Compared with water 
at 0°. 
Petroleum ...... 192°—198° 1582 at 19° Pelouze and Cahours. 
Paraffin .....+.. About 195° 15967 at 20° Thorpe and Young. 
Compared with water . 
at 20°. 
C,H), Br from 
Mannite ........ 138°—141° 1:2205 at 0° Hecht and Strauss. 
1:2025 at 15° 
Petroleum ...... 135°—140° —— Caventou. 
—— 138° 1°17 at 15° Reboul and Truchot. 


C. S. 


Quick Method of Preparing Glycol. By E. Demos 
(Deut. Chem. Ges. Ber., vii, 641—643). 


Ariyson has shown (Phil. Mag., lxvi, 433), that one mol. of ethylene 
bromide and two of potassium acetate, when heated with alcohol of 
80 per cent. to 80°, combine to form ethylene monacetate. Heated to 
150°—200° without the addition of alcohol, they form ethylene diacetate ; 
but when the bromide and acetate in molecular proportions are boiled 
with alcohol of 80 per cent. for 16 or 18 hours in a flask furnished with 
an inverted condenser, the author finds that a different reaction takes 
place, acetic ether and glycol being produced, whilst 44 per cent. of the 
ethylene dibromide is recovered. The amount of glycol obtained is 
equal to 11:7 per cent. of the weight of the dibromide originally em- 
ployed. 

It might be imagined that bromacetin was first formed by the action 
of the ethylene dibromide on the potassium acetate : 


2C.H,Br. + 2C.H;KO, = 2K Br + 2(C.H,Br.OC,H;0), 


and that this, under the influence of the alcohol, gave glycol, ethyl 
acetate, and ethylene dibromide. 


2(C,H,Br.OC.H;0) + 2(C.H;.OH) — U,H,(OH), + 2(C,H;.0C,H;0) a 


oH, To. 


This, however, is not the case, as bromacetin obtained by a process 
similar to that of Simpson for the preparation of chloracetin, gave but 
mere traces of glycol when digested with alcohol. The author finds, 
however, that ethylene monacetate, when heated with alcohol of 80 per 
cent. and excess of ethylene dibromide yields ethyl acetate and glycol, 
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whilst if no dibromide be present, the monacetate remains unchanged. 
From this it would seem that the dibromide plays an important part in 
the decomposition, but at present it is undetermined whether an inter. 
mediate product is first formed, which is decomposed, with regeneration 
of ethylene dibromide, or whether this bromide “exercises only a 
catalytic action.” 


C. E. G. 


Action of Bromine on Sodium Ethylate. 
By E. Sent and M. Satzmann (Deut. Chem. Ges. Ber., vii, 496). 


MOLECULAR proportions of bromine and sodium ethylate act energetically 
on one another, the results being as follows :— 


2C.H;ONa + 4Br = C.H;Br + C,H,;OOH + 2NaBr + HBr. 
C.H;ONa + C.H;,0.0H + HBr = C.H;0.0C.H; -+ NaBr + HO. 
C,H;ONa + HBr = C.H;OH + NaBr. 

C.H;0.0C,H; + Br, = C.H.Br0.0C,.H; + HBr. 


When excess of bromine is employed, a heavy colourless liquid con- 
taining C,H,Br, is also produced. This substance boils at 150°, is 
soluble in alcohol or ether, and solidifies at 0° to acrystalline mass. In 
this case, ethylene bromide is probably formed, and afterwards con- 
verted into C,H,Br;; moreover it is highly probable that the regulated 
action of bromine on sodium ethylate would lead to the formation of 
all the brominated derivatives of ethylene. 


T. B. 


Derivatives of Ethylene-sodium Acetate. By G. MIxTER 
(Deut. Chem. Ges. Ber., vii, 499—504). 


Tue author’s experiments tend to prove that the action of isobutyl 
iodide on ethylene-sodium acetate leads to the formation of four butyl 
compounds, analogous to the ethyl-derivatives which Frankland and 
Duppa obtained by the alternate action of sodium and ethyl iodide 
on ethyl acetate; but only one of these compounds was obtained in 
the pure state. The substance in question, dibutyl-ethyl aceto-acetate, 
CH; 


, boils at 250°—253°, has an agreeable odour and a specific 


CO.O0C.H; ; 
gravity of 0°947 at 10°. It is insoluble in water, but miscible with 
alcohol or ether, and when it is treated with fuming sulphuric acid, & 
sulpho-acid yielding an amorphous barium salt is formed. When that 
portion of the crude product which boils between 200°—210° is digested 
with baryta-water, a substance boiling at 144°—146°, and having the 
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CH; 
composition CO , or that of isobutyl-acetoue, is produced. This 


| 
CH,(C,H,) 
compound forms a liquid which is insoluble in water, soluble in alcohol 
or ether, and smells like amyl acetate. Probably it is derived from 
monobutyl-ethyl aceto-acetate, which is doubtless present in the original 
product ; the reaction being as follows :— 


CH; 

l CH, 

CO 

l + Ba(HO), = BaCO, + C;H,.OH + CO 

CH(C,H,) 
CH.(C.He) 

CO.00.Hs. 


Acetyl chloride acts energetically on ethylene-sodium acetate, and 
when the product is fractionated, a substance boiling at 179°—182°, 
and apparently identical with Geuther’s ethyl-diacetic acid is obtained. 
The formation of this compound may, perhaps, be represented as 
follows :— 


CH, 
| 
CH,Na CH; CO 
| + | = | + NaCl. 
CO.0C.H; COCI i 
COOC.H;. 


The action of benzoyl chloride on ethylene-sodium acetate is some- 
what complex, ethyl benzoate being produced, together with a substance 
boiling at 170°—190°, and other products, but the author is still inves- 
tigating this subject. 

7. Be 


Trichloracetates—Continued (see this Journal, xxiv, 1043; xxv, 
481). By A. CLermMont (Compt. rend., Ixxviii, 848). 


Trichloracetylurea, CH;(C,Cl;0)N,0.—Anhydrous phosphoric acid is 
heated in a retort to 120° with urea trichloracetate (this Journal, xxvi, 
745), which has been dried at 40°. The distillate is dissolved in warm 
alcohol (90°), and on cooling micaceous plates are obtained which are 
soluble in cold water but insoluble in hot water. Trichloracetyl-urea 
may also be obtained by gently heating one molecule of trichloracetyl 
chloride with one molecule of urea. It is partly sublimed when 
heated in a.tube. It gives no precipitate with mercuric or silver 
nitrate. 


B. J. G. 
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Calcium Glycollate. By L. Carius 
(Journ. f. pr. Chem. rot, ix, 303). 


In a paper on oxyacetic acid, Fahlberg (Journ. f. pr. Chem. [2], vii, 
829), has shown that calcium glycollate can crystallise both as an 
anhydrous salt, and with two molecules of water. To this fact the 
author attributes his own and Schultze’s mistakes in finding 1} mol. 
water of crystallisation. If the concentrated solution of the salt be 
filtered hot, the salt with two molecules will crystallise out. To prepare 
the anhydrous modification in the pure state, the solution must be 
evaporated as nearly as possible at 100°; the salt then separates out in 
crystalline crusts, which must be removed from the liquid whilst still 
hot. The anhydrous salt is very much less soluble than that with 
water of crystallisation. 
W. H. P. 


Tribromosuccinic Acid. By E. Bourcoin 
(Compt. rend., Ixxviii, 1141—1145). 


Dry bromine acts but slowly on dibromosuccinic acid, even at 200°, 
while by adding a quantity of water equal to the weight of the acid, a 
reaction takes place, the principal product consisting of tetrabrom- 
ethane. If, however, for each part of bromine 10 parts of water be em- 
ployed, and the mixture heated for about 21 hours to 102°— 103°tribromo- 
succinic acidisformed. This acid crystallises in small plates which are 
not hygroscopic, and are more soluble in water than dibromosuccinic 
acid, of which 2°04 parts dissolve in 100 parts of water at 17° while 
the same quantity of water takes up 7°68 of tribromosuccinic acid. The 
latter also dissolves readily in alcohol, which, however, always etherefies 
some of it. By the spontaneous evaporation of a solution in ether it is 
obtained in fine crystals. When heated to 200° it does not melt, but 
gives off acid vapours and disappears without leaving a residue. The 
tribromosuccinates of the alkali-metals and metals of the alkaline earths 
are soluble in water. The silver salt is a white precipitate which is 
insoluble in acetic acid. The most characteristic property of this acid 
is that by heating it with water a little above 100° it is converted into 
dibromomaleic acid, identical with that which Kekulé has described, 
and the latter yields, when free bromine is present and the heating is 
continued, carbon dioxide and tetrabromethane. These two bodies are 
therefore always obtained as bye-products in the preparation of tribro- 
mosuccinic acid. 
C. S$. 


Reduction of Trichlorangelactic Acid. By A. PINNER 
(Deut. Chem. Ges. Ber., vii, 589). 


CROTONIC CHLORAL combines with hydrocyanic acid when boiled with a 
strong solution of the latter, forming crotonic chloralcyanhydrate, 
C,H;Cl,0.HCN, which, when decomposed by strong hydrochloric acid, 
yields trichlorangelactic acid, CsH;Cl,;03. This acid, treated with granu- 
lated zinc, gives zinc chloride and the zinc salt of a new acid, which can 
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be extracted from the solution by ether after acidifying it with hydro- 
chloric acid. Monochlorangelactic acid, C;sH,C10O;, is left, on evapora- 
tion of the ethereal solution, in short, thick prisms, which melt at 140° 
and are readily soluble in water, alcohol, and ether. The reduction 
here is of a different order to that which takes place with trichloro- 
lactic acid, CCl,;CH(OH)COOH (ibid., 250); the latter, instead of 
giving monochlorolactic acid, C;H;ClO3, loses water at the instant 
of its formation, yielding monochloracrylic acid, C;H;C10,,. cn~¢ 


Dibromomalonic Acid and Dioxymalonic Acid. 
By W. Perrierr (Deut. Chem. Ges. Ber., vii, 400—404). 


Matonic acid is prepared from cyanacetic acid; 450 grams of ethyl- 
monochloracetal yielded 250 grams of pure malonic acid, fusing at 
182°; no succinic acid was observed. 

The bromination is most conveniently performed by dissolving the 
bromine in 10—20 parts of chloroform and adding the malonic acid. 
The mixture is left in a cool place; the reaction commences slowly and 
lasts 2—3 hours. The brominated product, which crystallises out, 
should be washed with chloroform and dried over sulphuric acid and 
potash, as it is liable to attract moisture, which is not easily separated 
again. The crystals still retain a sticky substance, which can be 
removed by crystallisation from ether and extraction with chloroform. 
This product is dibromomalonic acid, CBr | Gono It melts at 
126°—128°; dissolves in alcohol, ether, and in the smallest quantity 
of water. It yields crystalline salts, all of which decompose on heat- 
ing their aqueous solution; the free acid, however, bears boiling with 
water. By boiling the solution of the barium salt and constantly 
neutralising with baryta a crystalline precipitate of barium dioxyma- 
lonate, C;H,BaQO,, is obtained. This salt is soluble in mineral acids 
and separates again on neutralising. By evaporating the hydrochloric 
acid solution nearly to dryness and extracting with ether, the acid is 
separated. It forms crystalline needles melting at 96°. It has not 
yet been analysed. 

M. J. S. 


Itaconic, Citraconic, and Mesaconic Acid. 
By G. A. BarBaGuia (Deut. Chem. Ges. Ber., vii, 465—466). 


Wuey itaconic acid is heated with anhydrous hydrocyanic acid to a 
temperature of 140°—150°, a syrupy mass is obtained, which, after 
exposure to the air to allow the excess of hydrocyanic acid to escape, 
yields by fractionation citraconic acid. The syrupy mass probably con- 
tains a hydrocyanic addition-product, C;H;NO,, although all attempts 
to isolate this compound failed ; but if this syrupy mass is allowed to 
remain under the air-pump till it has lost the odour of hydrocyanic acid, 
a gentie warmth suffices to reproduce this odour, and treatment with 
soda causes the liberation of ammonia and (he production of mesaconic 


acid 
T B. 
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Aconic Acid. By Franz Meruty (Ann. Chem. Pharm., clxxi, 
153—183). 


THE author prepares aconic acid by the following process :—Citric acid 
is distilled as rapidly as possible and the oily distillate is allowed to 
stand exposed to the air, when a large quantity of itaconic acid crystal- 
lises out. One part of this substance is triturated with 1 part of water 
and then with 1} parts of bromine added gradually in the cold, whereby 
the itaconic is converted into itadibromopyrotartaric acid, which crys. 
tallises out on cooling. This body is distinguished from the two 
isomeric dibromopyrotartaric acids by the fact that it readily gives up 
its bromine-atoms; when these are replaced by hydroxyl, itatartaric 
acid is formed ; and by elimination of 2HBr, aconic acid is produced, 
The last-named transformation is effected by boiling a concentrated 
solution of the acid with sufficient anhydrous sodium carbonate to 
neutralise it; the liquid, on cooling, deposits thin lamine of sodium 
aconate, which are dried and decomposed with the requisite quantity 
of dilute sulphuric acid. The aconic acid thus set free is purified by 
dissolving it in ether, evaporating the solution, and crystallising the resi- 
due from water. It forms fine, transparent, shining, rhombic crystals, 
which quickly lose their transparency. It dissolves very freely in water 
and to some extent in alcohol and ether, crystallising from the last in 
characteristic long satiny needles. It melts at 164°, and carbonises 
without subliming when more strongly heated. 

The salts of aconic acid are all easily soluble in water, except the 
silver-salt, which is freely soluble in hot but only sparingly in cold 
water. They may be prepared by dissolving the corresponding oxides 
or carbonates in an aqueous solution of the acid, and for the most part 
crystallise well on evaporating the solutions in vacuo. The author has 
prepared and analysed the barium-, copper-, zinc-, and silver-salts. 
The general formula of the salts is M’'C;H3;Qx. 


Methyl Aconate—This body was obtained by heating a mixture of 
dry silver aconate with a slight excess of methyl iodide to 100° ina 
sealed tube. It dissolves easily in ether, less freely in alcohol, and 
sparingly in water, from which last it crystallises in long thin prisms. 
It melts at 85°. 

Analysis of the salts and of the methyl-compound showed that aconic 
acid is monobasic. This was confirmed by direct titration of a weighed 
portion of the acid with caustic soda. With the view of ascertaining 
whether it contains alcoholic hydroxyl, the author heated it with acetic 
anhydride, the result being that it remained unaltered. Hence aconic 
acid contains no hydroxyl except that of the carboxyl-group. 

Aconic acid, or its sodium salt, heated with baryta-water undergoes 
decomposition, which the author finds to be due to assimilation of 
water. The products are oxyitaconic, succinic, and formic acids, the 
formation of which may be represented thus :— 


C;H,O, + H.O = C;H,O; (oxyitaconic acid) 
C;H,O; + H,O = C,H,O, + CH,O;. 


From a theoretical consideration of the foregoing facts, the author 
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arrives at the following structural formule for aconic acid and the 
compounds connected therewith :— 


CH,—CO.H i oie 
| 
CH-—CO,.H C-—CO,H aie 
| | 
CHOH—CO,.H. CH.—CO.H CH.—CO.H 
Citric acid. Itaconic acid. Itadibromopyrotartaric acid. 
CH CH.OH 
| 90 l 
C—CO C—CO.H 
| | 
CH,—CO,.H CH,.—CO.H 
Aconic acid. Oxyitaconic acid. 


J. BR. 


Action of Phosphorus Pentabromide on Aldehyde. 
By N. TawiLtparow (Deut. Chem. Ges. Ber., vii, 488). 


THE compound obtained in this reaction, (C.H,0.C.H;0Br), cannot be 
distilled, and gives, with sodium ethylate, acetic acid and acetal. Not 
the slightest quantity of bromethylidene is obtained. If the above sub- 
stance is melted in a tube and heated to 180° for ten hours, brom- 
ethylene is obtained, among other bodies, in small quantity, so that, 
under these conditions, no rearrangement of the atoms takes place as 
Carius supposed, but a complicated reaction. 


G. F a. 


Action of Ammonia upon Acetone. By W. Gicusner and 
A. Passt (Compt. rend., Ixxviii, 905—908). 


Tue action of ammonia upon acetone does not produce aldehyde and 
methylamine, as Mr. Vincent has affirmed, but the product is the 
acetonine of Staedeler. 

J. B. 


Action of Chlorine on Acetone. By G. A. BarBagura 
(Deut. Chem. Ges. Ber., vii, 467—469). 


Tue author has obtained a solid dichloracetone. Chlorine gas was 
passed into acetone kept cool by a mixture of ice and salt, in diffused 
mylight, till the weight of the liquid had increased by about two- 
thirds. 

The crude product was thrown into cold water, and neutralised with 
marble, and the liquid was then distilled with steam. The distillate 
formed two layers, the lower one of which was dehydrated by calcium 
chloride, and submitted to fractional distillation. The unaltered 
acetone was again acted upon by chlorine, and the total product 
divided by fractional distillation into six parts. In the part obtained 
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between 140° and 170° large fine prisms appeared in the course of a 
few hours, having a melting point of 44°. These crystals are easily 
sublimed, and volatilise in the air. They are insoluble in water, but 
easily soluble in alcohol and ether. The alcoholic solution shows ver 
clearly the phenomenon of supersaturation. The crystals, well dried 
between filter-paper, are inodorous. On analysis they gave the follow- 
ing numbers :— 


Theory. Found. 
| ee 36 28°34 27°66 28°36 
PR eeectone 4 3°14 3°24 3°50 
err 71 55°90 55°77 55°67 
DF verescee 16 12°62 _ — 
127 ~=100°00 


Three determinations of vapour-density with Hofmann’s apparatus, 
at 198° and with different amounts of substance, gave the following 
results :— 


Theory. Found. 
C;H,Cl,0 = 63:5 Substance.... 0°0416 gr. 0°0284 0:0110 gr. 
CsH.Cl,O, = 127°0 Vapour-density 69°67 ,, 79°72 113°35 ,, 


These numbers show that the substance had not been completely 
vaporised ; but still the author concludes that the constitution of the 
body is polymolecular, probably dimolecular, and he intends to make 
further experiments to settle this point. 

G. T. A. 


Isethionamide. 
By H. Serpertu (Deut. Chem. Ges. Ber., vii, 391). 


Tue author attempted to repeat Strecker’s synthesis of taurin by the 
dehydration of ammonium isethionate. The isethionate which was 
employed melted at 135°, instead of 130° as given by Strecker. Heated 
to 21]0°—230° for several days, it underwent no change. At 230°— 
240° it decomposed with frothing. The purified product had the 
same composition as taurin, but melted at 190°—193°, and evolved 
ammonia on addition of potash. It would seem, therefore, to be 
isethionamide, and only isomeric with taurin. 
M. J. 8. 


Preliminary Notice on the Action of Chlorides on Amides. 
By P. Krerzscumar and F. Satomon (J. pr. Chem. [2], ix, 
299). 


Ir urethane be heated with chloride of acetyl in sealed tubes to 110°, 
acetylurethane is produced, melting at 77°—78°. It is soluble in 
water, alcohol, and ether. Ina similar manner acetyl-oxamethane, 
melting at 54°, may be obtained. The authors have also prepared a 
crystalline body, probably benzoyloxamethane, from chloride of ben- 
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oyland oxamethane. They propose to examine the action of other 


chlorides and amides. 
W. H. P. 


On Isocyanocarbonic Ether (a Warning). By F. Saromon 
(J. pr. Chem. [2], ix, 298). 


Tue author, in attempting to prepare the body C=N—COOC,H; by 
the action of urethane and chloroform on potash, uufortunately in- 
haled some of the vapour of the product of reaction. He was seized 
with convulsions, ending in a sort of tetanus, and his health has since 
been much impaired. He warns chemists against attempting the study 
of this body, or of the isocyanoxalic ether, which he suggests may be 
obtained in a similar way from oxamethane. 
W. B. FP. 


On the Connection of Allophanic, Oxaluric, and Alloxanic 
Acids. By F. Satomon (J. pr. Chem. [2], ix, 290—298). 


Tat author remarks that allophanic ether may be considered an 


amido-ether of a bibasic acid, Wile and that biuret and allo- 


phanic ether stand to one another in the same relation as oxamide and 


oxamethane. Starting from an acid, waar similar relations 


may be traced in the oxaluric acid series. By the action of 
Cl.CO.CO.OC.H; on urethane at 100° the author has prepared the 
ether of the above-mentioned acid ; it melts at 45°, and crystallises in 
brittle needles. The same chloride with oxamethane gave the body 
Se one melting at 67°, and crystallising in fine needles. 
An attempt to obtain an isomeride of oxaluric acid by the action of 
chlorocarkonic ether on oxamide gave negative results. Para- 
banie acid should be considered as the anhydride of oxalurie acid. 
Alloxanic acid and its anhydride, alloxan, are derivatives of an acid, 
C;0;.0H" WwW. mF, 


Succinyldiurea. 
By R. Conrap (J. pr. Chem. [2], ix, 300—303). 


Tue author has prepared succinyldiurea by the action of chloride of 
succinyl on urea. The action takes place at 60°—70°, with evolution 

CH,.CONH.CO.NH, 
of hydrochloric acid. The body has the formula | . 
CH,.CONH.CO.NH, 
and is a white bulky powder, nearly insoluble in alcohol and ether, 
and difficultly soluble in hot water. It is dissolved without altera- 
tion by cold potash, but is decomposed into succinic acid and urea 


on heating. 
W. H. P. 
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Synthesis of the Essential Oil of Cochlearia Officinalis. 
By A. W. Hormann (Deut. Chem. Ges. Ber., vii, 508—514). 


THE essential oil of scurvy grass, when submitted to fractional distilla. 
tion, yields a considerable quantity of a liquid boiling at 160°—163°, 
and consisting of a butyl mustard-oil, C;H,NS. It combines with 
aqueous ammonia, slowly at the common temperature, quickly on 
, . 1a J NH , 

heating, the corresponding sulphurea, CS { NH(0,H.y being formed, 
which crystallises in white needles melting at 134°. When the crude oil 
is heated with concentrated sulphuric acid, carbon oxysulphide is given 
off, and a butylamine formed, which boils at 63°, and is reconverted b 
the action of carbon sulphide and mercuric chloride into the mustard- 
oil, which, as the following table will show, is secondary buty]-sulpho. 
carbimide, identical with that which was prepared from the secondary 
alcohol obtained from erythrite :— 


Mustard-oil. Sulphurea. 

Boiling point. Melting point. 
Normal butyl ...... .- 167:0° 79°0° 
Isobutyl .....eeeeeee 162°0° 93°5° 
Secondary butyl ...... 159°5° 133-0° 


Isobutylamine boils at 65°5°; tertiary butyl mustard-oil could not be 
obtained. 
C. S$. 


Crotonyl Mustard-oil. By A. W. Hormanny 
(Deut. Chem. Ges. Ber., vii, 514—518). 


Tue author prepared this compound because, when he found that the 
mustard-oil from scurvy grass was not identical with that from the two 
primary alcohols, he thought it possible that it might be a homologue of 
common mustard-oil. It was obtained by heating isobutyl iodide with 
alcoholic potash, converting the isobutene thus formed into the dibro- 
mide, which boils at 148°—149°, and heating this compound with 
alcoholic ammonia to 100°. The product consisted of crotonyl bromide 
and a mixture of bases boiling between 30°—300°. The portion boiling 
below 120°, and consisting chiefly of crotonylamine, was then treated 
with carbon sulphide and mercuric chloride. Crotonyl mustard-oil 
smells like common mustard-oil, and yields a sulphurea resembling 
thiosinamine, but melting at 85°. Crotonyl bromide is not changed 
by alcoholic ammonia, even at 200°. This shows that it is converted 
into the mustard-oil when in the nascent state. ae 


Essential Oil of Tropaeolum Magus. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 518—520). 


THE crude oil obtained by distilling the garden nasturtium with water 
boils between 160°—300°, and leaves a brown residue. The lower- 
boiling portion has a very disagreeable odour, but contains only a trace 


—— Ol 
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of sulphur. By fractional distillation a liquid boiling at 231°9° (cor- 
rected) was obtained, which was found to consist of benzyl cyanide or 
phenylacetonitril. The higher-boiling portion of the oil contains 
besides this nitril, a small quantity of a liquid hydrocarbon. aé 


Essential Oil of Nasturtium Officinale. By A. W. Hormann 
(Deut. Chem. Ges. Ber., 520—523). 


Tue oil of watercress contains (besides other bodies) phenylpropionitril, 
a liquid boiling at 261° (corrected). By heating it with an alkali, 
hydrocinnamic acid was obtained, melting at 47°. 

As the garden-nasturtium and watercress have a smell resembling 
that of mustard, it was expected that they contained sulphocarbimides ; 
but as none were obtained, the question arose, whether the nitrils were 
not formed by the distillation. It is well known that the manufac- 
turers of mustard-oil coat the inside of their copper stills with copper 
sulphide, to prevent the desulphurising action of the metal on the 
mustard-oil, and yet this body always contains some crotonitril. For 
the following reasons, however, it appears improbable that the plants 
originally contain mustard-oils. “ They were distilled in wooden stills, 
and the oils were only a very short time in contact with metals, and 
moreover the action of copper on mustard-oils is not so simple a process 
as Werth has stated. On heating phenylic mustard-oil with copper, 
only asmall quantity of benzonitrilis formed, besides diphenyl-urea and 
resinous bodies. 

C. S. 


Synthesis of Dicyano-diamidine. By E. Baumann 
(Deut. Chem. Ges. Ber., vii, 446—448). 


When a salt of guanidine, preferably the carbonate, is fused with urea, 
ammonia is evolved, and dicyano-diamidine is formed, in accordance 
with the following equation— 


CH;N; + COH,N, == C.H,N,O + NH. 


This method of producing dicyano-diamidine confirms Strecker’s 
J NH 
formula, C—NH, , and the production of dicyano-diami- 
\NH—CO—NH;, 
‘ Phe H 
ine from dicyano-diamide indicates the formula C—HN\_,__ 

y \HN PCNA, for 
this substance, the conversion of the latter into the former being 
ae to the conversion of cyanamide into urea by the action of 
acids. 

Substituted guanidines appear to yield substances similar to di- 
cyano-diamidine, when fused with urea, and by this means or the use of 
substituted ureas, the author hopes to obtain many new bodies analo- 
gous to dicyano-diamidine. 

VOL. XXVII. 31 
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It is highly probable that dicyano-diamidine is formed during the 
fusion of a mixture of urea and sulphurea, as the latter is partially con- 
verted into guanidine at a high temperature. 


a 


Protamine, a New Organic Base from the Roe of the Rhine 


Salmon. By F. Misscuer (Deut. Chem. Ges. Ber., vii, 376— 
379). 


Tue roe of the Rhine salmon at the spawning time in November is 
remarkably constant in composition. Ht contains :— 


Lecithin........ 75 per cent. 


Cholesterin...... 2°2 - 
eer 4°5 ‘i 
CO eer 10°3 / 
Nuclein ........ 48°7 - 
Protamine ...... 28°8 


9 


Nuclein is an albuminoid substance very rich in phosphorus (9°6 
per cent. P), of acid properties, already known to exist in several 
bodies, but not hitherto obtained in a state of purity. The author 
intends to make a further communication regarding this substance. 

Nuclein occurs in the salmon roe in the form of an insoluble com- 
pound with the new base protamine, the latter constituting no less 
than one-fourth of the weight of the roe. 

The author has used two processes for the extraction of protamine, 
the one based on the decomposition of the natural compound of prot- 
amine and nuclein by hydrochloric acid, and precipitation of the base as 
platinum salt ; the other depending upon the insolubility of the double 
salt with mercuric nitrate. 

The nitrate and hydrochloride of protamine crystallise, though 
with some difficulty. Phosphomolybdic acid and potassio-mercuric 
iodide give white milky precipitates; ferricyanide and platino-cyanide 
of potassium and mercuric chloride the same; silver nitrate gives a 
flocculent precipitate, but ammoniacal silver nitrate gives nothing. 

A protamine salt boiled, with nitric acid gives a yellow stain, becom- 
ing red on addition of soda, the red changing to violet on application 
of heat. This clcsely resembles the behaviour of xanthine. 

Protamine appears to be a moracid base of the formula— 


C.H,N;0.(OH). 


The new base may also be obtained from the testes of the Rhine 
salmon, these organs in a large fish containing about 20 to 30 grams. 


W. A. T. 


The Oxidation-products of Colophony and Oil of Turpentine. 
By J. Scurepver (Ann. Chem. Pharm., clxxii, 93—101). 


Wuits the gum-resins are easily attacked by fusing them with caustic 
potash, the terpene-resins are hardly changed by it. They are how- 
ever easily oxidised by nitric acid, but yield, with the exception of 
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colophony, syrupy acid products, from which no definite compounds 
could be isolated. Colophony is easily oxidised by boiling it with a 
mixture of one part of commercial concentrated nitric acid and two 
parts of water, the products consisting of isophthalic acid, trimellitie 
acid, and other amorphous acid products containing nitro-compounds. 
By treating them again with nitric acid, a small quantity of trimellitic 
acid and a larger quantity of terebinthic acid were produced. 

When rectified turpentine-oil is heated with dilute nitric acid, it is 
oxidised to terebinthic acid and terephthalic acid, 5 kilograms of the 
oil yielding 200 grams of the latter acid. 

C. Williams did not find any terephthalic acid among the oxidation- 
products of turpentine-oil, but he found acid ammonium oxalate; this 
compound the author could not detect in his product. 

C. S. 


On the Constitution of Dinitrobenzene. By H. SaLtkowskI 
(Deut. Chem. Ges. Ber., vii, 373—375). 


In conjunction with G. Rehs, the author has converted 8-dinitrophenol 
into ordinary dinitrobenzene, as described in a preceding paper. From 
this and other circumstances, he corsiders that dinitrobenzene cannot 
be a para derivative, as it has hitherto been considered. He proposes 
to regard it as a meta (1: 3) derivative of benzene. 

W. A, T. 


Oxysulphobenzide and Derivatives. By J. ANNAHEIM 
(Ann. Chem. Pharm., clxxii, 28—61). 


Tur best yield of oxysulphobenzide is obtained by heating two parts 
of pure phenol and one part of fuming sulphuric acid for 3—5 hours to 
180°—190°. 


2(G.H.OH) + H,S0, = 80, { Gata + MD. 


The product is purified by pouring the warm mass slowly into cold 
water and triturating it to convert it into a crystalline mass. 63°5 
per cent. of the weight of the phenol are thus obtained, and the mother- 
liquor contains only paraphenolsulphonic acid. If more sulphuric 
acid be used than is indicated by the above equation, much less oxysul- 
phobenzide, or none at all, is obtained, because sulphuric acid readily 
acts on this compound at a high temperature. Thus when it is heated 
with an excess of common sulphuric acid for an hour or two to 180°— 
190°, paraphenolsulphonic and disulphonic acids are produced, while 
by treating it at the same temperature with three times its weight of 
fuming sulphuric acid, a mixture of di- and trisulphonic acids is 
formed. The barium salt of the latter forms small, glistening tabular 
crystals consisting of [C,H:.OH(SOs;)3]2Bas + 10H,0, and being almost 
insoluble in cold water.* 

* To obtain a larger quantity of phenol-trisulphonic acid, phenol was heated with 


4 parts of fuming sulphuric acid to 190°—200° ; from the product a potassium salt was 
prepared, which appears to be potassium phenol-tetrasulphonate, C;H (OH) (SO,K),. 
312 
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The crude oxysulphobenzide is purified by boiling it with water, 
which leaves a red oil; the crystals separating from the filtrate are 
again treated in the same way, and then recrystallised, first from a 
small quantity of boiling alcohol, then from water, and thus obtained 
in perfectly white glistening, long needles, melting at 293°. 


Tetrachloroxysulphobenzide, SO.[ CeH,Cl.(OH) ]2, is produced, together 
with chloranil and other quinones, by adding to a mixture of 1 part of 
oxysulphobenzide and 2 parts of potassium chlorate, 120—150 times 
its quantity of hydrochloric acid. The product is washed with cold 
and warm water and cold alcohol, the residue dissolved in boiling 
alcohol, and an equal volume of boiling water added; on cooling, long 
white needles separate out, which are purified by recrystallisation ; 
from strong alcohol it crystallises in large nacreous prisms, melting at 
288°—289°. It isinsoluble in water, sparingly soluble in cold alcohol, 
and freely in boiling alcohol, benzene, and ether. It combines with 
i alkalis and decomposes carbonates. 


i Tetrabromoaysulphobenzide, SO.[C,H:Br.(OH) },, may be obtained by 
H the action of mercuric oxide and bromine on oxysulphobenzide in pre- 
tt sence of water, but is best prepared by dissolving oxysulphobenzide in 
tt an excess of bromine and evaporating the solution on a water-bath. 
Hi It crystallises from hot alcohol in short thick monoclinic prisms, melt- 
| ing at 278°—279°, and dissolves readily in boiling amy] alcohol, in 
caustic alkalis and in alkaline carbonates, forming salts, which do not 
crystallise. 


| Tetriodoxysulphobenzide, SO.[ CsH.1,(OH) }2, is produced by dissolving 
| 12°5 grm. of oxysulphobenzide and 51 grms. of iodine in alcohol, and 

\ adding 30 grms. freshly prepared mercuric oxide. The product, after 
| 


being washed with alcohol and ether, is boiled with water and potassium 

carbonate, and the solution is precipitated with hydrochloric acid. It 

is insoluble in water, cold alcohol, ether, benzene, carbon sulphide, and 

chloroform, almost insoluble in boiling alcohol and glacial acetic acid, 

——s from these solutions in microscopic needles melting at 260° 

Methyloxysulphobenzide, $0.,(C,H,OCH;)., is prepared by boiling an 

alcoholic solution of oxysulphobenzide, potash, and methyl iodide. It 

is insoluble in water and caustic alkalis, sparingly soluble in cold, and 

freely in boiling alcohol, crystallising on quickly cooling, in thin, square 

plates, and on slow evaporation in flat prisms, melting at 130°, and 

subliming when more strongly heated. On dissolving it in hot sul- 

huric acid, it yields a mono- and a disulphonic acid. The barium 

salt of the latter forms colourless, transparent, monoclinic crystals, 

resembling felspar, and consisting of CsH;(OCH3;)(SO;).Ba + 4H,0. 

The calcium-salt contains also 4 mols. water, and crystallises in long, 

white glistening needles. Methyloxysulphobenzide is identical with 

Cahours’ sulphanisolide, obtained by the action of sulphuric acid on 

anisol. On repeating Cahours’ experiments, the author was, however, 
unable to obtain a trace of this body. 

| 


Dibromomethyloxysulphobenzide, SO.(Cs;H;BrOCHs)2, is obtained by 
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adding the required quantity of bromine to the methyl-compound. It 
is insoluble in water and alkalis, sparingly soluble in cold, and readily 
in boiling alcohol, crystallising in beautifully white, small plates, which 
melt at 166°. A tetrabromo-compound could not be obtained. 


Dinitromethylozysulphobenzide, SO.[Cs>H;(NO,)OCH;]., is readily 
formed by dissolving the dry methyi-ether in fuming nitric acid. It is 
insoluble in water, cold alcohol, ether, and benzene, almost insoluble in 
boiling alcohol, and sparingly soluble in boiling glacial acetic acid, from 
which it crystallises in microscopic prisms melting at 214°—215°. By 
the action of phosphorus iodide and water, it is reduced to the corre- 
sponding diamido-compound. 


Ethyloxysulphobenzide, SO.(C,;H,OC,H;)2, dissolves readily only in 
ether and boiling alcohol, and crystallises in glistening small quadratic 
plates, melting at 159°. 


Dibromethyloxysulphobenzide, SO.(C,;H,;BrOC.H;)2, resembles the 
corresponding methyl-compouund, and forms plates melting at 183°. 


Dinitroethyloxysulphobenzide, SO.[ CsH;(NO.)OC,H; |, erystallises from 
alcohol in large, shining plates, or fine needles, melting at 192°. By 
reducing it with phosphors iodide and water, diamidoethyloxysulpho- 
benzide hydriodide, SO.[C,;H3(NH:2)OC.H;|2 + 2HI is formed, crystal- 
lising from water or alcohol in yellowish needles. From its solution 
alkalis precipitate the base as a crystalline powder. 


Amyloxysulphobenzide, SO.(C.H,OC;Hi,)2, requires a rather high tem- 
perature for its formation, and crystallises from boiling alcohol in 
small, brilliant, white plates, melting at 98°. S0O.(C;H;BrCC,Hy,) 
crystallises from hot alcohol in splendid white, small plates, melting 
at 100°. S0O.[C,H;(NO,)OC;H,,|, is sparingly soluble in boiling 
alcohol, and forms brilliant, nacreous, six-sided plates or prisms, melt- 
ing at 150°—151°. It differs from the other nitro-derivatives of oxy- 
sulphobenzide, not being reduced by water and phosphorus iodide, or 
by tin and hydrochloric acid. An ethene-ether of oxysulphobenzide 
could not be obtained. 

The different reactions of oxysulphobenzide show that it is a para- 
compound, having the constitution :— 


HC=CH HC=—CH 


C. S. 


A New Method of Preparing Diphenylene Oxide. 
By C. Grarse (Deut. Chem. Ges. Ber., vii, 396—398). 


PHENYLSULPHIDE of lead decomposes on heating, thus :— 
(C;H;S)2Pb = (C,H;).8 + PbS. 
It was thought possible that phenate of lead might in a similar 
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manner yield phenylic ether, but on heating a mixture of phenol and 
lead oxide, the compound which at first formed split up at a higher 
temperature, thus :— 


(C,H;0):Pb = (C,H,).0 + Pb + H.O. 


Treatment of the distillate with soda separates the diphenylene oxide 
from the phenol which accompanies it, and crystallisation from alcohol 
readily yields it pure. Its boiling point was found to be 287°—288°, 
by a thermometer, the mercury column of which was completely 
immersed in the vapour. The yield is about 4 per cent. of the phenol 
employed, 80—90 per cent. of the latter being recovered. “se 


Action of Lead Oxide upon Phenol. By A. Benr and W. A. 
v. Dorp (Deut. Chem. Ges. Ber., vii, 398—399). 


Tue authors have also obtained diphenylene oxide by the same process 
as Graebe. Accompanying it, they find a substance crystallising in 
colourless needles, fusing at 173°—174°, and giving the formula, 
C,;H,O02. It yields a brominated product, C,;3HeBr.O2, melting at 211° 
—212°. The small quantity obtained has hitherto prevented any com- 
plete examination. The presence of cresol in the phenol does not 
increase the yield. 
M. J. S. 


Phenylallyl. By B. Rapziszewesxki (Compt. rend., Ixxviii, 1153— 
1155). 


WueEn phenylpropyl heated to 150°—160° is treated with bromine- 
vapour, and the product is distilled, hydrobromic acid is given off, 
and phenylallyl is formed. It is a liquid boiling at 164°5°—165°5°, 
and having a refreshing and pungent odour. Its dibromide, which is 
also formed by heating one molecule of phenyl-propyl with two mole- 
cules of bromine to 160°, crystallises from alcohol in long, brilliant, 
white, silky needles melting at 65°—66°. The higher-boiling portion 
obtained in the preparation of phenylallyl contains the compound, 
C,H;.C;H.Br, a liquid boiling at 220°, and easily giving off the bromine 
when treated with silver nitrate. 
C. S. 
Constitution of the Substituted Phenols. By Jut. Posr 
(Deut. Chem. Ges. Ber., vii, 331—346). 


Tue author considers at length the conclusions which may be drawn 
as to the constitution of the phenol substitution-derivatives prepared 
from phenol itself, from the discussion of experimental results, without 
the aid of hypothetical propositions. The reactions by which the 
various derivatives are obtained are first briefly enumerated; the ar- 
rangement of these derivatives in classes is then discussed ; and finally, 
attention is directed to the conclusions to be drawn from such an ar- 
rangement. 
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The arbitrary signs, a, b, c, are employed to denote the three dissimilar 
replaceable hydrogen-atoms in phenol, and the signs a’, b', to denote 
the two corresponding respectively with two of these; it is, however, 
left an open question, to which of the three positions, a, b, c, there is 
no corresponding position, that is to say, which is the para-position. 
It is regarded as placed almost beyond doubt that when one group 
displaces another—NO,, for instance, SO,.OH—it takes up the same 

osition in the compound, it being pointed out that the reactions 
which do not harmonise with this view are few, and by no means 
satisfactorily established ; at the same time it is admitted that the 
establishment of a single case not in unison with this conclusion would 
suffice to negative it. 


In classifying the various phenol-derivatives, the two mononitro- 
phenols are chosen as starting points. The position occupied by the 
NO, group in the nitropheno! melting at 45° is denoted by a; that 
occupied by the NO, group in the nitrophenol, melting at 110° by b. 
Cl in the monochlorophenols boiling respectively at 180° and 218°, then 
occupies in the one case the position a, in the other the position b: 
because the two mononitrophenols a and b are respectively converted 
through the diazo-derivatives into the two chlorophenols a and b. 
Again, it is inferred that the SO,.0H group in the so-called phenol- 
metasulphonic acid is in the position a, and in phenol-parasulphonic 
acid in the position b, because when the two acids are chlorinated, and 
the resulting dichloro-acids are nitrated, the same two dichloronitro- 
phenols result as on chlorination of a and b nitrophenol respectively. 


After discussing the constitution of all the phenol derivatives in this 
manner the author proceeds to tabulate them accordingly. In the 
table each compound is represented merely by the group or groups, by 
the substitution of which for hydrogen in phenol it is formed, instead 
of by the full formula (column 1). An (*) is prefixed to those con- 
stituents the position of which is inferred from their having displaced 
other groups (the diazo- excepted); whilst (**) is prefixed in all 
cases where it is assumed that chlorine, bromine, and iodine act simi- 
larly when they displace hydrogen in phenol or its derivatives. 
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Position of the displacing group. 
sue? 
Abbreviated symbol of | Description. we ag 
compound. a2 o 8 
load 3 
lb B5 
a a’ b b’ lele’ 8 
NO, M.P. 45° NO, _ ——| = 
NO, 110° os mam eH — 
Cl B.P. 180° *Cl = —-; — 
Cl ss 218° aw cc -S — 
Br M.P. 63—64° — **Br j—|—| — 
(SO,)OH Meta *SO,(OH) “— at = 
(SO,)OH Para — *$O,(0H) |-—|—-| — 
NO,.NO,g M.P. 114° NO, es FS 
NO;.NO, a. 64°] NO, | -- NO, 
Cl.Cl a 43° — Cl —|-| Cl 
C1.Cl - 65°} Cl Cl — ad 
80;(OH).SO,(OH) | Engelhardt & SO.(OH) SO,(OH) i 
Latschinoff 
CLL.NO M.P. 110° Cl NO, = 
CL.NO, 99 86° NO, Cl ‘ie Bae —" 
Cl.NO, zs 70°) Cl | NO, — —— = 
Br.NO, 102° **Br NO; — 
Br.NO, 88° NO, **Br = 
I.NO, i 93° ¥e7 eS I = 
SO.(OH).NO, Kekulé. Kolbe NO; SO.(OH) — = 
S0.(OH).NO, Koerner. Post *SO.(OH) eS SoS 
$0.(OH).Cl Petersen — Cl = |—}S0,(0H) 
Predari 
NOz.NOe.NO, M.P. 122°5°| *NO, NO, [NO =——4 = 
LII —_ *] *] *I = 
NO.,C1.Cl _ 125°] *Cl Cl NO, | i i es 
NO..C1.Cl ‘a 121° NO; c -+-| Ca 
NO,Br.Br ii 141°} **Br Br Se. 1 
NO;.NO3.C1 ” 110°} Cl NO, NO; — 
NO..NO3.C1 i" . 81°) NO, NO, Cl = 
NO,.NO3.Br ” 117" NO, NO, *Br =. ard 
NO,.NO,.1 “ 113°| NO, — — | No! 
NO,.NO,.1 és 106°} NO; #¥*7 NO, igi 
C1.CLSO,(OH) |Kolbe. Gauhe| Cl *Cl SO,(OH) |-|-| — 
Senhofer | *Br *Br S$O0,(OH) = 
Br.Br SO.(OH) Armstrong 
Br.SO.(OH).SO2(OH) | Armstrong | *Br | *SO,(OH)} SO.(OH) |—|-| — 


On inspecting this table it is at once evident that the third position, 
namely the positions ¢, ¢, are in no case occupied. Further, it 18 
seen that the position a is often twice occupied in the same compound, 
i.e., that there is without a doubt a position a’ corresponding with a. 
From this it follows that the position a is not the para-position, and 
therefore that all phenol derivatives formed by the displacement of the 
hydrogen-atom denoted by a, i.e., nitrophenol (m.p. 45°), and those 
derivatives which correspond with it, are either ortho- or meta-deri- 
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yatives. The circumstance that the position b is never twice occupied 
renders it more probable that it is the para- position. 

Finally, the author points out that an examination of the recently- 
discovered metanitrophenol (NO,)° will doubtless enable conclusions 
to be drawn similar to those arrived at above for the so-called ortho- 
compound. If it be proved that there is a second position (c’) corre- 
sponding with the so-called meta- position, whereby the para- position 
will then be definitively fixed, it will then be possible not only to ascer- 
tain which of the phenol derivatives belong respectively to the ortho-, 
meta-, aud para- series, but on account of their intimate relations with 
other benzene derivatives, also to correctly classify these latter. 


H. E. A. 


On some Derivatives of 6-Dinitrophenol. By H. Satxowsxr 
and G. Reus (Deut. Chem. Ges. Ber., vii, 370-373). 


8-Dinitranisol, CsH3(NO2),0CH;, is formed by the action of methyl 
iodide on the silver salt of 8-dinitrophenol. It is a colourless body, 
crystallising in needles, which melt at 116°, and at 21° dissolve in 110 
parts of alcohol of 90 per cent. -dinitroanisol melts at 86°—87°, and 
dissolves in 64 parts of alcohol. 

8-Dinitrophenetol, Ce>H;(NO),0C,H;, forms fine colourless needles, 
which melt at 57°—58°. 

8-Dinitraniline, CsH;(NO)2NH2, is produced when (-dinitroanisol is 
heated to 130° with aqueous ammonia. (-dinitraniline, when crystal- 
lised from alcohol, forms long dark yellow needles, which melt at 138°, 
and are soluble in 192 parts of alcohol at 21°. 

Di- and Tri- (2) nitrobenzene from B-dinitraniline. It has already 
been shown by the authors that a-dinitraniline is decomposed by 
alcohol containing nitrous acid, at ordinary temperatures. The reac- 
tion with 8-dinitraniline takes place only at about 120°. The product 
is oily, but the authors found that after standing for six months two 
kinds of crystals were deposited—yellowish masses of needles melting 
at 119°, and flat needles melting at 87°5° and presenting the charac- 
ters of ordinary dinitrobenzene. The body melting at 119° was ob- 
tained in very small quantity, and could not be satisfactorily examined. 
The results of a single estimation of C and H came very near to the 
numbers required by the formula of trinitrobenzene. — 

- & F. 


Iodonitrophenols. 
By H. Hiipner (Deut. Chem. Ges. Ber., vii, 461—463). 


Nitr0-PHENOL, melting at 45°, was dissolved, together with iodine, in 
glacial acetic acid, and mercuric oxide was added. On diluting the 
liquid, a mixture of iodonitrophenols was deposited. This, when dis- 
solved in potash, gave a solution which first deposited long red needles 
consisting of the potassium salt of «-iodonitrophenol, and afterwards 
deposited small red tables of potassium 8-iodonitrophenate. 
a-Iododitrophenol, C,H;1NO..OH, forms long yellow needles, easily 
soluble in hot water, alcohol, or ether, melting at 90°—91° and slightly 
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volatile with the vapour of water. Its potassium salt is easily soluble 
in water, and but slightly soluble in alcohol. 

8-Iodonitrophenol forms short yellow needles, which are easily soluble, 
melt at 66°—67°, and are easily volatile with water vapour. Its potas- 
sium salt forms small red leaflets having a golden lustre and easily 
soluble in water or alcohol. 

When nitrophenol melting at 110° is iodinated as above, y-iodonitro- 
phenolis formed. Itcrystallises in small, compact, bright yellow needles, 
which melt at 154°—155°, and are not volatile with aqueous vapour. 
Its potassium salt, C,H;INO..O0K + 3HO, forms long yellowish-red 
needles, and it can be readily crystallised from water or alcohol. 

Rogers, who is continuing this investigation, has converted chloro. 
salicylic acid into a chloronitrosalicylic acid, which crystallises well, 
and yields a series of fine salts. 

T. B. 


Oroselone. 
By H. Htastwerz (Deut. Chem. Ges. Ber., vii, 651—652). 


Gorup-Besanez (ibid., 564) finds that the crystalline principles from 
the roots of Imperatoria Ostruthium and Peucedanum officinale are iden- 
tical, and intends to investigate their properties more fully. The author 
claims priority for the investigation of oroselone obtained from peuce- 
danin and athamantin, and has already shown that it splits up into 
resorcin and acetic acid when fused with potassic hydrate : 


C,,H:.0, + 2HO, = 2C,H,O, + C,H,O;. 


Oroselone. Resorcin. Acetic acid. 


Oxidation of «-Naphthol. 
By Dranin (Deut. Chem. Ges. Ber., vii, 487). 


By oxidation of «-naphthol, a product is obtained having the composi- 
tion C»H,,0, (cf. vii, 125). This, like its isomeride obtained from . 
f-naphthol, is dinaphthol, CH,,(OH),. By the action of benzoyl chlo- 
ride only one derivative is obtained, viz., dibenzoyl-«-dinaphthol, 
C2H,2(C;H;0.0).2, which is insoluble in water and alcohol, but dissolves 
with difficulty in benzene, and crystallises out in warty masses consist- 
ing of small rhombs. It melts at 254°. An alcoholic solution of 
caustic soda decomposes it perfectly into benzoic acid and @-di- 
naphthol. G. T. A. 


Bromonitronaphthol. By R. Bizpermann and L. Remmers 
(Deut. Chem. Ges. Ber., vii, 538—539). 


BROMACETONAPHTHALIDE melting at 190° does not give off ammonia when 
boiled with soda; but when its mononitro-compound, which forms 
yellow crystals melting at 229°, is boiled with concentrated soda, a 
bromonitronaphthol is formed, which resembles nitronaphthol, melts 
at 142°, and decomposes at 145°. 


C. 38. 


ORGANIC CHEMISTRY. 803 


Naphthyl Sulphides. By Henry E. Armsrrona 
(Deut. Chem. Ges. Ber., vii, 407). 


g-NAPHTHYL SULPHIDE, (C,oH;).8, is obtained on distilling a dry mix- 
ture of potassium sulphocyanate and a-naphthalene sulphonate. It 
crystallises in long white needles, difficultly soluble in alcohol, but very 
soluble in carbon sulphide and glacial acetic acid. It melts at about 
100°. The corresponding 8-naphthyl sulphide appears to be formed 
when 6-naphthalene sulphonate is distilled with potassium sulphocyan- 
ate. It has a higher melting point and is less soluble than ¢-naphthyl 
sulphide. 


Aromatic Compounds containing Silicon (continuation). 
By A. LADENBURG (Deut. Chem. Ges. Ber., vii, 387—390). 


By the action of zinc ethide on silicic phenyl-trichloride, the author 
has obtained silicic phenyl-triethide, SiC;H;(C.H;)3, a colourless 
liquid boiling at 230°, and having the specific gravity ‘9042 at 0°. 
Two other bodies are formed at the same time, and these, though at 
present but imperfectly examined, the author believes to be silicic ethide, 
Si(C:H;),, and silicic diphenyl-diethide, Si(CsH;).(C2H;)2, respec- 
tively. 

By the action of chlorine upon silicic phenyltriethide a body is 
formed having the composition SiC,,H,,Cl, but whether the H which is 
replaced belongs to the phenyl or to the ethyl group is not yet deter- 
mined. 

Silicon-tolyl Compounds.—The mercuric tolylide employed in the pre- 
paration of these bodies was obtained by the process of Otto and Dreher 
by acting with sodium amalgam upon the mixed bromotoluenes 
formed by the action of bromine on toluene. According to the state- 
ments of these chemists, they obtained by this means only one 
mercury-compound melting at 235°. It appears, however, that another, 
melting at 238° and crystallising in fine needles, is formed simulta- 
neously. Of the two isomerides, the para-compound having the higher 
melting point was the only one obtained in sufficient quantity to be 
employed in the preparation of silicon-compounds. By the action of 
mercuric paratolylide upon silicon chloride, and subsequent fractiona- 
tion, a colourless fuming liquid, SiC;H,Cls, boiling at 218°—220° is 
obtained. This compound dissolves without change in ether, and is 
only slowly decomposed by water, but very rapidly by aqueous 
ammonia. The resulting product is an amorphous body, which after 
heating to 200° seems to have the formula (SiC;H,O),.0. Ata lower 
temperature it is probably SiC;H,O,H, or silicotoluic acid. It is very 
= in properties to silicobenzoic acid already described by the 
author. , 


Ww. &. & 


Conversion of 8-Benzoylbenzoic Acid into Anthraquinone. 
By A. Benr and W. A. van Dore (Deut. Chem. Ges. Ber., vii, 
5/8—579). 


Pure anthraquinone passes over when a mixture of one part of B-ben- 
zoylbenzoic acid and two of phosphoric anhydride with sand is dis- 
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tilled ; but a better yield, amounting to 26 per cent. of the theoretical, 
is obtained by heating the mixture to 200° for some hours, and then 
extracting the anthraquinone with benzene— 


CO. 
C,H;.CO.C,H,.COOH = CHK CH, + H,0. 


Parabenzoylbenzoic acid, on the contrary, yields no anthraquinone. 
Anthraquinone, in small quantity, is obtained by distilling benzoic 
acid with phosphoric anhydride. Here probably 2 molecules of ben- 
zoic acid coalesce, with elimination of water, to form B-benzoylbenzoic 
acid, which then, by the further action of the dehydrating agent, yields 
anthraquinone. An analogous explanation may be given of the forma- 
tion of anthraquinone by the distillation of calcium benzoate. The 
synthesis of anthraquinone from @-benzoylbenzoic acid offers a strong 
confirmation of the views of Zincke and Fittig that the former should 
be regarded as a diketone. 
C. E. G. 


Action of Sodium Formate on Potassium Benzenedisulpho- 
nate. By Henry HE. Armstrone (Deut. Chem. Ges. Ber, vii, 
406). 


TuEsE salts were fused together in the expectation of obtaining a ben- 
zene-dicarboxylic acid, viz., isophthalic or terephthalic acid. The experi- 
ments were unsuccessful, however, only a minute quantity of an acid 
having the character of terephthalic acid being formed. 

H. E. A. 


Haloid-derivatives of the Nitrophenolsulphonic Acids. By 
H. E. ARMsTRONG and E. W. Prevost (Deut. Chem. Ges. Ber., 
vii, 404). 


Ir is found that when the mixture of two isomeric monochlorophenols 
formed by chlorinating phenol is heated at 100° with about half the 
amount of concentrated ‘sulphuric acid requisite to convert the whole 
of the chlorophenol into monosulphonic acid, chiefly the liquid modifi- 
cation is first acted upon. By treating the potassium salts of the two 
isomeric chlorophenolsulphonic acids with dilute nitric acid they are 
converted into potassium nitrochlorophenolsulphonates. The mono- 
potassium salt of the nitrochlorophenolsulphonic acid derived from the 
solid modification of chlorophenol forms difficultly soluble yellow 
needles; the dipotassium salt long bright-red needles. When acted 
upon by nitric acid it yields dinitrochlorophenol (m.p. 81°). The 
monopotassium salt of the nitrochlorophenolsulphonic acid derived 
from the liquid chlorophenol also forms difficultiy soluble yellow 
needles; the dipotassium salt, however, crystallises in orange-red 
four-sided plates. By the action of nitric acid it is converted into 
dinitrochlorophenol (m.p. 111°), and by the action of chlorine into 
dichloronitrophenol (m.p. 121°). 
H. E. A. 
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Toluylene-diamine-sulphonic Acid. By J. WinsinGcER 
(Deut. Chem. Ges. Ber., vii, 464—465). 


Fumine sulphuric acid easily converts toluylene-diamine into the above 


mentioned acid, which forms small transparent prisms slightly soluble’ 


in water, alcohol, or acetic acid. The following salts were prepared :— 
C,H,(NH:).CH,;SO,0Na.4H,0, large oblique tables, easily soluble in 
water; C>H,(NH,)2,CH;SO,0K.H.,O, long, colourless, lustrous prisms, 
easily soluble in water or alcohol; [C;H.(NH,),CH;SO,0 },Ca.65H,0, 
six- or eight-sided tables, easily soluble in water, but insoluble in 
anhydrous aleohol ; [CsH,(NH,),.CH;SO,_0 |,Ba.63H.O, oblique, colour- 
less tables, easily soluble in water, but insoluble in alcohol; 
[C,H.(NH.).CH;SO,0 }.Sr.7H,O, colourless oblique prisms, insoluble 
in alcohol and moderately soluble in water; [C;H.(NH:)2.CH3.SO2.0 J. 
Mg.5H,0, colourless cblique tables, easily soluble in water; [C>H.(N Hz). 
CH;SO.0]Mn.3H,0, bright-red oblique prisms, which are efflorescent 
and easily soluble. The copper salt forms dark hone-shaped needles. 

Probably the nitrogen in diamido-toluene is directly united with four 
atoms of carbon, as Griess supposed to be the case in amido- and 
diamido-benzoic acid; and the action of ethyl iodide and potassium 
hydrate on diamido-toluene gave rise to the production of long, dark, 
lustrous needles, which are under investigation. 

Nitrous acid reacts on diamido-sulphotoluene with the production of 


a reddish-brown crystalline substance, which is insoluble in water. 
T. B. 


Nitrodiazo-compounds. By H. Limpricur 
(Deut. Chem. Ges. Ber., vii, 452). 


Many amido-sulpho-acids, or perhaps all, dissolve in cooled fuming 
nitric acid without the evolution of gas, and on dilution solid nitro- 
diazo-compounds are obtained. These substances explode when heated 
and evolve nitrogen when warmed with water or alcohol. The author 
has already prepared bodies of this class from orthamidoparatoluene- 
sulphonic acid, paramidorthotoluene-sulphonic acid, paramidometa- 
lara acid, and metabromoparamidorthotoluene-sulphonic 
acid, 
= = 


Dinitrazobenzoic Acid. By Gotusew (Deut. Chem. Ges. Ber., 
vii, 487). 

Tuts compound, C,,H,(NO;).N.O,, is obtained by boiling freshly-pre- 
cipitated azobenzoic acid (from ordinary nitrobenzoic acid) with nitric 
acid of specific gravity 1°52. It is crystallisable, insoluble in cold 
water, and with difficulty soluble in hot water and in alcohol. It does 
not melt when heated, but is decomposed with detonation. Its salts 
also detonate. The salts of the alkali-metals are easily soluble in 
water, insoluble in alcohol, and crystalline. The barium, cadmium, 
and calcium salts are obtained as crystalline precipitates. The ethyl- 
ether, (C.H;)2C\yH¢(NO2)2N2O,, is a solid crystalline substance. 

& Ze. Me 
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The Isomeric Benzonitranilides, C;H,.NO,.NH.C,H;.CO, and 
their Behaviour towards Hydrogen. By C. Sréver (Deut. 
Chem. Ges. Ber., vii, 463—464). 


When benzaniline is nitrated, two isomeric benzonitranilides are ob- 
tained. a-benzonitranilide remains undissolved when the mixed product 
is treated with chloroform, and its reduction by hydrogen leads to the 
formation of monobenzodiamidobenzene melting at 125°; and from this 
it is easy to obtain a diamidobenzene which melts at 140°, and is pro- 
bably the ortho-compound. (-benzonitranilide, which is dissolved out 
of the mixed products by chloroform, melts at 94°—95°, and forms 
long, bright-yellow needles very soluble in alcohol. On reduction it 
yields the base C,;H;)N2. The author will extend his experiments to 
other anilides. 
T B. 


Conversion of the Isomeric Chloranilines into the Correspond- 
ing Chlorophenols and Chlorobenzoic Acids. By F. Bair. 
stein and A. Kursatow (Deut. Chem. Ges. Ber., vii, 487). 


Tue authors obtained from the solid chloraniline boiling at 231°, by 
means of the diazo-reaction, a solid chlorophenol, C,H;ClO, which melts 
at 36° and boils at 217°. Treated with nitric acid in the cold (1 vol. 
of HNO, to 2 vols. of H,O) it yields C;H,Cl(NO,)O, which melts at 
87°. The potassium salt of the sulpho-acid crystallises in long, crum- 
bling crystals containing 2H;0. Solid chlorophenol when acted on by 
PCI;, yields the ordinary dichlorobenzene, C,H,Cl,, melting at 53°. 

From the liquid chloronitrobenzene, CsH,Cl(NO,.), a liquid chlor- 
aniline, C;H,Cl(NH-), is obtained, which boils at 207° and remains 
liquid down to —14°. Its sp. gr. at 0° is 1:2338. 

Liquid chloraniline yields a liquid chlorophenol, C,H;Cl0, boiling at 
174°. When it is treated with cold nitric acid (1 vol. HNO; to 2 vols. 
H,0) two nitro-products are obtained. The potassium salt of the 
sulpho-acid forms Jong prismatic crystals with 1}H,O. Liquid chloro- 
phenol acted on by phosphorus pentachloride, yields a fluid dichloro- 
benzene, which boils at 179°, and does not crystallise at —19°. With 
nitric acid it gives two nitro-products, one solid, crystallising in needles 
and melting at 45°, the other liquid. The solid product can be con- 
verted by Weith’s reaction into parachlorobenzoic acid. 

G. T. A. 


On Thiobenzene and Thioaniline. By F. Krarr 
(Deut. Chem. Ges. Ber., vii, 384—385). 


THIOANILINE prepared by the process of Merz and Weith gives, when 
acted upon by nitrous acid, a diazocompound which in contact with 
alcohol yields phenyl-sulphide. 

On the other hand, when phenyl sulphide, prepared either from 
lead salt of phenyl-mercaptan or from sodium phenyl-sulphite, is 
treated with strong nitric acid, it yields a nitro-derivative which, 
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under the influence of reducing agents, is converted into a base identi- 
cal with thioaniline. 
W. A. TF. 


Methylaniline. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 523—526). 


CommerctaL methylaniline boiling at 190°—193° was found to be a 
mixture of this body with aniline and dimethylaniline. The aniline is 
easily removed by adding dilute sulphuric acid as long as aniline sul- 
phate separates out, treating the liquid portion with an alkali, and 
acting on the mixture of the dry bases with acetyl chloride. The pro- 
duct is dissolved in hot water; on cooling, methylacetanilide crystal- 
lises in brilliant long needles melting at 104°, and boiling at 240°— 
250°. On evaporating the mother-liquor, more of this compound is 
obtained, while dimethylaniline hydrochloride remains in solution. On 
distilling this liquid with an alkali, first dimethylaniline passes over, 
and then some more methylacetanilide. The latter compound is only 
slowly decomposed by alkalis, but readily by boiling hydrochloric acid. 
Pure methylaniline has at 15° the specific gravity 0°976, and boils at 
190°—191°, while dimethylaniline was found to boil at 191°—192°. The 
author formerly stated that methylaniline gave with bleaching powder 
a violet colour, and that by heating its oxalate aniline was formed ; 
but he has now found that the pure base does not show these reactions, 
and the small quantity which he had formerly at his disposal did not 
allow him to free it completely from aniline. 
C. 8S. 


Synthesis of Aromatic Monamines by Intramolecular Atomic 
Interchange. By A. W. Hormann (Deut. Chem. Ges. Ber., vii, 
526—530). 


ETHYLANILINE boiling at 204°—206° forms, with platinic chloride, an 
oily compound, which solidifies on standing and does not yield crystal- 
line salts with sulphuric acid or aqueous hydrochloric acid ; but when 
gaseous hydrochloric acid is passed into the base, the crystalline hydro- 
chloride is formed, which when heated to 300°—330° for 12—18 hours 
is converted into the hydrochloride of phenethylamine or ethyl-amidoben- 
zene. The free base, which is identical with that prepared from ethy]l- 
benzene, boils at 212°—216°, and forms, with dilute hydrochloric and 
sulphuric acids crystallised salts, and with platinic chloride a double 
salt which crystallises in needles grouped in stars. 

Amylaniline gives with acids and platinic chloride the same reactions 
as other secondary monamines. When the dry hydrochloride is heated 
to 300°—340°, phenamylamine (amylamidobenzene) is formed, boiling 
at 260°—265°, By acting on it with methyl iodide, it was converted 
into the ammonium compound N(CHs)(CsHy.C;Hi) HI, which readily 
crystallises. 

_ Diphenylamine and tetramethylammonium iodide do not undergo a 
similar molecular change by the action of heat. 


C. 8. 
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Further Observations on the Different Behaviours of Isomeric 
Nitramines towards Alkalis. By P. Waaner (Deut. Chem. 
Ges. Ber., vii, 585—538). 


WueEn dinitracetoparatoluide is boiled with soda, ammonia is evolved, 
but no dinitrocresol is formed. To obtain this body, the substituted 
acetoluide is first converted into dinitrotoluidine by heating it with 
alcoholic ammonia to 160°—180°, and boiling the product with weak 
soda for half an hour. On cooling, the sodium salt crystallises in red 
needles. The dinitrocresol thus obtained is identical with those of 
different origin which have lately been described by Wichelhaus (this 
volume, p. 721). 

By digesting mononitracetoparatoluide with concentrated soda, a 
mononitrocresol is obtained, which is easily purified by distilling it in 
a current of steam. It is sparingly soluble in water, fr ade in alcohol 
and ether, and forms flat yellow needles melting at 33°5 

C. 8. 


Ethenyldiphenyldiamine. By R. BirpERMANN 
(Deut. Chem. Ges. Ber., vii, 539—541). 


Tis compound, which Hofmann obtained by adding two parts of phos- 
phorus trichloride to a mixture of three parts of aniline and one part of 
acetic acid,* melts at 131°—132°, and not at 137° as generally stated. 
ON.C,.Hs 
Its constitution is expressed by the formula, C,H; » when 
\NH(C,Hs) 
acted on by hydrochloric acid and zinc or tin, or by acetic acid and 
sodium-amalgam, it is not converted into ethidenediphenyldiamine, 
but resolved into acetic acid and aniline. With bromine it yields a 
dibromo-substitution-product, and with nitric acid a nitro-compound, 
which is a white powder insoluble in water, alcohol, ether, alkalis, and 
acids, and does not melt, but decomposes at 182°, It seems to be 
ethenyldinitrodiphenyldiamine nitrate, and is converted by boiling it 
with water into nitraniline melting at 141°. 
According to Lippmann (ibid., 541), this base may also be prepared 
by mixing one molecule of phosphorus pentachloride with two mole- 


cules of acetanilide. 
C. S. 


Conversion of Cinchonidine into an Oxy-base. 
By J. Sxatweit (Ann. Chem. Pharm., elxxii, 102—105). 


WueEN bromine is added to a mixture of finely powdered cinchonidine 
and carbon sulphide, the compound, C»H.,Br,N,O0 + 2HBr., is ob- 
tained in fine yellow needles. It is insoluble in carbon sulphide, but 
dissolves in alcohol. When this solution is boiled with water to 
remove the alcohol, and the liquid is evaporated in vacuo, the hydro- 


* In the Jahresbericht, 1865, the quantity of acetic acid is said by mistake to be 
2 parts; but the product obtained by working according to this statement consists 
almost entirely of acetanilide. 
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bromide is obtained in long colourless needles. By the continued 
action of boiling alcoholic potash, it is converted into diovycinchoni- 
dine, CaHsN.O3, forming ramified crystals. The normal sulphate, 
(Co H2sN2O3)2SO,H, + 2H,0, forms very refractive white plates. On 
dissolving it in dilute sulphuric acid and evaporating the solution over 
oil of vitriol, the acid salt, CoH.,N.03,80,H2, is obtained in hard 
crystals. The platinum salt, C.»H.,N,0;,2HCl + PtP, is a crystalline 
precipitate which is insoluble in water. Dioxycinchonidine has the 
same composition as oxyquinine, which Schiitzenberger obtained by 
boiling quinine sulphate with potassium nitrite. i a 


Physiological Chemistry. 


The Gases of the Blood. By M. Maruteu and V. Urbain 
(Ann. Chim. Phys. [4], xxx, 5—44, and [5] 1, 482—540). 


Ix these memoirs are studied (1) the influence of repeated bleedings 
upon the quantity of gas contained in arterial blood; (2) the differ- 
ences in the quantities of gas dependent upon the size of the blood- 
vessels ; (3) the influence of external temperature ; and (4) the influence 
of varying atmospheric pressure ; (5) the influence of variations in the 
heat of the body on the gases of the arterial blood; (6) that of mus- 
cular work; (7) that of chloroformic sleep; (8) that of alimentation. 

(1.) It was found that the effect of repeated blood-lettings on dogs 
was to cause a progressively increasing diminution of the percentage of 
oxygen contained in the arterial blood. The nitrogen was not per- 
ceptibly influenced, and the percentage of carbon dioxide was variable. 
Now this diminytion of oxygen might be due to one of two things— 
loss of red globules, and diminution of intra-vascular pressure. On 
preventing diminution of intra-vascular pressure by injecting water 
into the veins, no diminution of the percentage of oxygen in the arte- 
ries was observed. 

The authors find one-half per cent. by volume of hydrogen in venous, 
but none in arterial blood. 

(2.) Turning now to the question of oxidation in the larger blood- 
vessels themselves or in the tissues, Mathieu and Urbain find that a 
limited amount of oxidation is effected in the vessels, but that the 
chief seat of oxidation is not in these. The amount of oxygen in the 
arteries was found to be dependent upon their size, and not on their 
greater or lesser distance from the heart. The blood in the larger 
arteries had also a higher specific gravity than that drawn. from the 
lesser arteries. 

(3.) External temperature was found to have great influence upon 
the oxygen dissolved in the arterial blood. With a high external 
temperature there was a marked diminution in the dissolved oxygen. 
Yet a high external temperature raises the number of respirations per 
minute. [t appears from these researches that a high external tempera- 
ture decreases the endosmotic interchange of gases through the pul- 
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monary mucus, and that this decreased osmosis has a greater influence 
in determining the.amount of oxygen in the arterial blood than the 
opposing effects of increased respiration. In warm-blooded non- 
hibernating animals the quantity of oxygen absorbed by the blood 
varies inversely as the temperature of the air that is respired. The 
difference between the percentages of dissolved oxygen in arterial and 
venous blood respectively was also greater in cold weather. 

(4.) On varying the atmospheric pressure between the !imits of 734 
and 794 mm., it was found that the arterial oxygen varicd directly as 
the atmospheric pressure. 

(5.) In investigating the influence of variations in animal tempera- 
ture on the gases of blood, the authors found that the oxygen present in 
arterial blood rose and fell with the temperature of the body, whilst a 
lowering of temperature was accompanied by an augmentation of car- 
bon dioxide. The amount of oxygen was found to be dependent on the 
activity of respiration. Increase of bodily temperature is at first fol- 
lowed by a decrease, but soon after by an increase of carbon dioxide in 
the venous blood : oxygenation takes place in the capillaries, not in the 
larger vessels. 

In death from cold there is a decrease in the consumption of oxygen, 
and the venous approximates in composition to the arteria! blood; the 
venous blood becomes florid, and carbon dioxide accumulates in the 
arterial blood. 

Tn death from heat there is an enormous consumption of oxygen, 
and eventually the venous blood contains but little of this gas. ‘The 
muscles become very acid, and this is the cause of their speedy and 
pronounced pos!-mortem rigidity. 

(6.) Muscular work was found to increase the percentage of oxygen 
in arterial blood, but only to a limited extent: the increased number 
of respirations was in great part compensated by increased rapidity of 
circulation, which allowed the blood to come into contact with the air 
for a shorter, time. On comparing the amounts of oxygen in the arte- 
rial and venous blood respectively during periods of rest and of work, 
there was found to be a greater consumption of oxygen during labour 
than during rest. 

(7.) During narcosis from morphine, and anesthesia from chloro- 
form, the arterial oxygen was diminished pari passu with the decrease 
in the number of respirations. 

(8.) As regards digestion, it was found that there was a minimum 
percentage of oxygen in the arterial blood about four hours after a full 
meal had been taken; but in reality there was an increased total 
quantity of oxygen in the blood, masked, however, by the increased 
dilution of that fluid by absorbed water. The influence of various diets 
was likewise investigated. 

Individual circumstances were found to be not without influence. 
Thus in animals of the same species, the smaller the animal the less 
rich was its arterial blood in oxygen, and the greater the relative 
activity of oxidation. Thickly furred animals have a blood poorer m 
oxygen than those less densely clothed. There was also a less active 
oxidation at the extremes of life, and hence the blood of young adults 
was the poorest in oxygen. T. 6. 
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The Alkalinity of the Blood. By O. Lassaxr 
(Pfliiger’s Archiv. f. Physiologie, ix,-44—52). 


AN experimental investigation made to settle the vexed question as to 
the influence of mineral acids on the blood. Lassar finds that dilute 
mineral acids do, when swallowed, diminish the normal alkalinity of the 
blood of various kinds of animals, and hence that the bases of the blood 
and tissues must combine with the acids administered. The diminu- 
tion in the alkalinity of the blood is, however, not great. Zuntz’s 
method of determining alkalinity was employed, with the modification 
of substituting a decinormal solution of tartaric for phosphoric acid. 
, A 


The Blood in Splenic Leukhemia. By E. von Gorup-BEsanez 
(N. Rep. Pharm., xxiii, 135—140). 


From the blood of a patient suffering from splenic leakhemia, Gorup- 
Besanez extracted a nitrogenous substance very similar to glutin, but 
differing from that body in being optically inactive and in being precipi- 
tated by lead acetate and by a mixture of potassium ferrocyanide and 
acetic acid ; also formic acid, and a higher member of the fatty series, 
probably propionic acid; another acid, not unlike lactic acid, but still 
not identical with it; and hypozanthine in considerable quantity. Uric 
acid, xanthine, leucine, and tyrosine could not be detected. 
T. S. 


The Colouring Matter of Blood. By A. Bicnamp 
(Compt. rend., xxviii, 850). 


Tue red colouring matter of blood may be obtained free from other 
albuminous substances, and retaining its solubility, thus. To the de- 
fibrinated blood is added sufficient water to break up the red corpuscles. 
The liquid is then precipitated with acetate of lead, filtered, but not 
washed, and the filtrate treated with ammoniacal acetate of lead. The 
precipitate thus formed is filtered off out of contact with carbon dioxide, 
which easily decomposes it. These two precipitates contain all the 
albuminous substances. The filtrate is mixed with half its volume of 
alcohol at 50° Cartier, and then with more ammoniacal acetate of lead 
as long as any precipitate is formed. The brick-red precipitate thus 
obtained is filtered off and washed with alcohol of 40° Cartier out of 
contact with carbon dioxide. It is then suspended in water containing 
ammonium carbonate and decomposed with carbonic acid. The liquid 
is filtered and evaporated to dryness at 35°—40", when the red colour- 
ing matter is left in a state of purity. 
B. J. G. 


Combustion in the Animal Organism. By P. Scuiirzenperaur 
(Compt. rend., Ixxviii, 971—973). 
Maruirv and Urpatn have shown that fresh blood acts very slowly in 


removing the oxygen combined with its hemoglobin. The author con- 
3K 2 


812 ABSTRACTS OF CHEMICAL PAPERS. 


firms their results, and since the time during which the blood traverses 
the system is too short to allow of the consumption of all the oxygen 
contained in it, he concludes that the combustion takes place outside 
the blood. Pasteur has shown that yeast-cells, when suspended in a 
liquid containing oxygen, absorb the latter and give off carbon dioxide. 
The author believes that the cells of the animal tissues act in the same 
way. The blood of the capillaries passing through the medium so 
deoxygenated would yield up its oxygen to the cells by diffusion through 
the walls of the blood-vessels. An artificial circulatory system was 
made by allowing red blood to flow between shects of thin card- 
board, the outer faces of which were covered with a thin film of gold- 
beater’s skin. The cardboard was immersed in serum containing yeast 
in suspension. The blood was rendered venous in the passage. The 
action is still quicker when yeast is simply suspended in defibrinated 
blood at 37°. Grehant recently rendered arterial blood venous by 
causing fish to breathe in it. 
B. J. G. 


On the Substances concerned in the Acid Reaction of Urine. 
By J. Donatu (J. pr. Chem. [2], ix, 172). | 


Hippuric acid dissolved in ordinary sodium phosphate communicates a 
strongly acid reaction, but it is not practicable to obtain monosodium 
phosphate, NaH,PQ,, and sodium hippurate from the solution either by 
crystallisation or by other means; on the contrary, these two salts, when 
added together, form disodium phosphate, hippnric acid being set free ; 
however, on estimating the amount of hippuric acid dissolved by di- 
and tri-sodium phosphates respectively, it is found that in each case a 
little more is dissolved than is required to form monosodium phosphate 
and sodium hippurate; and as water alone takes up only a minute 
quantity of hippuric acid, the author concludes that monosodium 
phosphate is really formed, and is the cause of the acid reaction, which 
opinion is confirmed by the circumstance that when one equivalent of 
hippuric acid is added to one of disodium phosphate, or two to one of 
trisodium phosphate, the resulting liquid gives only a faint turbidity 
with sodium thiosulphate, whilst free hippuric acid causes a consider- 
able separation of sulphur. 

Benzoic and uric acids are analogous to hippuric acid in this respect: 
disodium phosphate dissolves only half as much acid as trisodium phos- 
phate ; on evaporation free benzoic or uric acid is obtained, and the 
original sodium phosphate; similarly on addition of ether or alcohol, 
the free acid is dissolved out and not the sodium salt. Hence ordinary 
phosphate of soda behaves to these three organic acids (and probably 
to other substances) as though it were a free alkali, but the affinity 
whereby the acids withdraw sodium from the phosphate is so small 


as to be overcome by the action of a solvent, ether, for example. 
Cc. R. A. W. 
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On the Constitution of Bone-phosphates. By C. Arby 
(Deut. Chem. Ges. Ber., vii, 535—560). 
THIs paper contains no new facts, but is written for the purpose of com- 
bating the objections, urged by Wibelin a recent communication to the 
German Chemical Society, against the author’s views as to the existence 
of a polybasic phosphate in bones. 
W. Me F 


On the part of Phosphorus and Phosphates in Putrefaction. 
By J. Lerorv (J. Pharm. [4], xix, 257—272 and 354—359). 


Multiplication of the Putrefactive Ferment.—It has been shown by 
Pasteur and others that the presence of calcium phosphate accelerates 
the decomposition of gelatin and other animal matters, and they con- 
sider it is because the salt furnishes the necessary elements for the 
development of the sporules suspended in the air. These sporules fix 
themselves upon moist surfaces, and by producing mucidinea and 
microzymes accelerate decomposition of animal matters. Animal 
secretions, such as urine, which naturally contain a considerable quan- 
tity of calcium phosphate, do not putrefy more quickly by the addition 
of calcium phosphate, because they naturally contain enough of the 
salt to nourish the microzymes developed by means of the albuminous 
substances. Flesh which contains much calcium phosphate decom- 
poses more rapidly than that which contains less, or in which the 
phosphoric acid is combined with an alkali. 1t is well known that the 
flesh of fishes alters more quickly than butcher’s meat, According to 
v. Bibra, the ash of perch and carp yields 44°34 and 42°20 per 
cent. of earthy phosphates, whilst the ash of beef and veal furnishes 
only 20°60 and 16°40 per cent.; but on the contrary the latter are 
one-third richer in alkaline phosphates than the former. - 

The muscular flesh of sea-fish and mammalia contains the following 
percentages of phosphoric acid :— 


MD bsdb0u ceseesedseesos wees = O'514 
PEM oc oc cscovcscecs eevee - 0°532 
Beek (Eieb). .cccecss seccsonss ~ 0395 
Veal (do.) .....ee0. ererrr ey 0°374 
Pesk (Ge.) ..cccsceces eieveudes 0°430 


The animal ferment, like the vegetable ferment, has then an indis- 
pensable want of earthy phosphates, and especially of calcium phos- 
phate, for its multiplication, and this want is so strong that the micro- 
zymes attack the most insoluble phosphates. Flesh begins first to 
putrefy in the part nearest to the bones. 

Alliaceous Odour and Phosphorescence of Putrefied Animal Matters.— 
Phosphorus exists in animal flesh in the state of alkaline or earthy 
phosphates, and also as one of the elements in protagon. The phos- 
phorescence and alliaceous odour sometimes observed during the putre- 
faction of flesh are due to the formation and subsequent decomposition 
of sulphur phosphide. This substance, formed from the sulphur of the 
fibrin and the phosphorus of the protagon, is spontaneously inflammable 
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in presence of oxygen, producing hydrogen sulphide and phosphorous 
or phosphoric acid. 

* Muscular flesh, to which one-thousandth part of its weight of calcium 
phosphate was added, and which was kept at the ordinary temperature, 
had a very fetid odour by the third day, while a sample not treated 
with calcium phosphate did not become putrid until the sixth day. As 
all ordinary waters contain calcium and magnesium salts, it is desirable 
that they should not be used in the cleansing of ulcers, &c., for by the 
combination of these salts with the alkaline phosphates of the flesh, 
active agents of decomposition are produced. 

Inminous Apparitions or False Lights —These are not due, as was 
long supposed, to the products of animal or vegetable decomposition, 
but are caused by insects which possess organs that become luminous 
at the time of their sexual congress. It is now well known that the 
phosphorescence of the sea is due {o the presence of immense numbers 
of microscopic animals. 


J. B. 


Physiological Action of Chloral and Trichloracetic Acid. 
By A. Tomaszewicz (Pfliiger’s Archiv. fiir Physiologie, ix, 35—43). 


O. Liesreicu supposes that chloral hydrate acts physiologically by its 
previous conversion hy means of the alkali of the blood into chloroform 
and formic acid. ‘Tomaszewicz controverts this view on these grounds: 
(1.) Liebreich’s theory is not required in order to explain the pheno- 
mena resulting from the administration of chloral. (2.) The absence 
of the stage of excitement following the administration of chloroform is 
notin favour of Liebreich’s theory, but is rather against it. (3.) During 
chloral narcosis, no chloroform can be detected in the organism, and 
(4.) No chloroform exists in the expired air. (5.) Similarly, no chloro- 
form is excreted by the urine, but chloral is excreted in that fluid. 
(6.) Trichloracetic acid, which, according to Liebreich, acts physiolo- 
gically like chloral, is in reality without physiological effects. 

The author thinks that the physiological effects of chloral hydrate 
are direct. 

T. 8. 


Analytical Chemistry. 


Notes on Analytical Chemistry. By C. RamMmetspere 
(Deut. Chem. Ges. Ber., vii, 544). 


1. Estimation of Arsenic.—It is generally recommended that ammonio- 
magnesic arsenate should be dried at 100°—110°, and it is then said 
to contain half a molecule of water. But at this temperature the 
salt loses part of its ammonia. The author recommends the ignition 
of the precipitate dried at 120°, with the proper precaution, as pro- 
posed by Levol (see H. Rose’s Handb. 6. Aujl. 2, 390). 

The volumetric method by titration with iodine, after saturation 
with potassium bicarbonate (and reduction of the arsenic acid by sul- 
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phurous acid) is also recommended; but in the case of ignited 
Mg.As.O;, the author has several times obtained too low a result. 

2. Lstimation of Iodine in presence of Chlorine.-—Good results were 
obtained with copper sulphate and sulphurous acid, in presence of 
excess of sodium chloride. 

3. Decomposition of certain Sulphides by Hydrochloric Acid.—Hydro- 
chloric acid is preferable to nitric acid for dissolving lead sulphide and 
ores containing lead and copper. The chloride of lead is prevented 
from separating out by pouring the hot solution into dilute sulphuric 


acid. 
GZ. a. 


Volumetric Estimation of Sulphuric Acid and Chlorine. 
By E. Boutie (Arch, Pharm. [3], iii, 122—129). 


Ir sulphates of the alkalis are mixed in solution with barium car- 
bonate, and carbon dioxide passed through the liquid, the whole of 
the alkali present is converted into carbonate. 

If a solution containing chlorides of the alkali-metals is mixed with 
silver carbonate, the whole of the silver is precipitated as chloride 
while carbonate of the alkali remains in solution. 

On these two principles the author’s method is based. A weighed 
quantity of potassium carbonate was dissolved in water, and titrated 
with normal sulphuric acid ; barium carbonate in excess was then added 
to the neutral solution; carbon dioxide was blown through it; a smail 
quantity of caustic baryta added ; and the clear liquid filtered. After 
proving the absence of sulphuric acid and barium, normal sulphuric 
acid was added; the number of cubic centimeters used was exactly 
equal to that at first required. 

In another experiment the author proves that the process gives 
trustworthy results for the estimation of alkaline chlorides. 

In applying this method to the analysis of commercial pearlash, the 
following mode of procedure is adopted :— 

Normal hydrochloric acid is employed, the equivalent of 1 c.c. of 
this acid for each of the following substances (in grams) being deter- 
mined :— 

(Old notation), SO;, SO, — CO,, Cl, KOSO;, KC], KOCO,, NaOCO,, 
NaOSO;, KOSO; — KCl. 

5 grams or more of the sample is dissolved in water, the insoluble 
matter is collected and weighed, and the filtrate is diluted with water, 
so that 25 ¢.c. contain exactly 1 gram of the sample. 

(w.) 25 ¢.c. are titrated with the normal acid. The number of c.c. 
of acid used is multiplied by the number expressing the equivalent of 
lc.c. of the acid for SO; — COx. 

(U.) 25 ¢.c., after neutralisation with normal acid, are decomposed 
by barium carbonate, and the filtrate again titrated with acid. The 
number of c.c. used shows the amount of potassium sulphate (multiply 
by “ number expressing the equivalent of 1 ¢.c. of the acid for that 
salt). 

(c.) 25 ¢.c. are decomposed by means of silver carbonate, the liquid 
filtered from silver chloride and titrated. From the number of c.c. of 
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acid used, the number used in (a) is deducted, and the residue is multi- 
plied by the number expressing the equivalent of 1 ¢.c. of the acid for 
KOSO* — KCl. 

Calling the portion insoluble in water (d), we find (1) that the 
numbers obtained in (a), (c), and (d), when added together, ex- 
press the amount which the salts contained in 1 gram of the sample 
would yield if converted into sulphates; (2) that the c.c. of acid used 
(a) (b) and (c), when multiplied by the equivalent of 1 c.c. of the 
normal acid for KOSO;, express the amount which 1 gram of the 
sample would yield when converted into sulphates, on the supposition 
that sodium is absent. 

If the numbers obtained in (1) and (2) do not agree, sodium salts 
must be present. The difference between (1) and (2), multiplied by 
3°29, gives the amount of NaO.CO, contained in 1 gram of the sample. 

M. M. P. M. 


Antimonious Chloride as a Test for Cesium Salts. 
By R. Goprerroy (Deut. Chem. Ges. Ber., vii, 375—876). 


WuHewn a solution of a cesium salt is added to a solution of anti- 
monious chloride in concentrated hydrochloric acid, a white crystalline 
precipitate is obtained, consisting of a double chloride, SbCl;.CsCl. 
The formation of this precipitate is not interfered with by the presence 
of the other alkalis. It may be collected, washed with strong hydro- 
chloric acid, and crystallised from dilute hydrochloric acid. It then 
forms hard crystals, belonging to the hexagonal system, and permanent 
in the air. 

A similar reaction has been observed by J. P. Charples and F. Stolba 
with stannic chloride and cesium salts, but in this case nearly the 
same effect is produced with rubidium compounds. 

ww. & F. 


Rapid Colorimetric Test for Manganese in Pig-Iron, Steel, 
Iron, and Iron Ores. By A. Brunner (Chem. Centr., 1873, 
757). . 


For this method a normal solution is prepared by taking a substance 
containing a known quantity of manganese, and similar in character 
to that to be tested. 1 gram of this substance is placed in a crucible 
of about 30 c.c. capacity, treated cautiously with 2 c.c. of concen- 
trated nitric acid, evaporated to dryness, and ignited, till all red fumes 
disappear. ‘The residue, crushed to a soft powder with a platinum- 
spatula, is stirred up with 2 c.c. of concentrated potash-solution, 
and the whole is carefully heated to dryness and gently ignited. 
The fused mass in the crucible after cooling, is stirred up with 25 c.c. 
of water, and left for ten minutes. 5 c.c. of the clear green solution 
are now taken up with a pipette, and placed in a test-tube of thin glass 
graduated into c.c. This is the normal solution. Exactly the same 
process is repeated with the sample to be tested: Finally, the two 
green solutions are compared as to tint, in two similarly graduated test- 
tubes. If one is deeper in tint than the other, the tints are equalised 
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by the addition of water to the deeper tinted liquid, the amounts being 
noted. The relative proportions of volume furnish all that is needed 
for ascertaining the percentage of manganese in the substance tested. 
Should the differences of the shades of colour make it difficult to deter- 
mine the uniformity of the tints, each test-tube is shaken with a drop 
of concentrated sulphuric acid, when the red tints of the permanganate 
solutions formed are more readily compared. The results obtained 
are said to be sufficiently accurate for all trade and manufacturing 


purposes. 
W. S. 


New Process for Estimating the Alcoholic value of Wines. 
By M. Duciavux (Compt. rend., Ixxviii, 951—953). 


Wuen alcohol is added to water, the density and superficial tension of 
the liquid are diminished, and consequently the number of drops 
yielded by a given volume from a determined orifice is augmented. 
The dimensions of the orifice being constant, the number of drops 
corresponding to each alcoholic mixture is constant also, and the 
variations between one mixture and another are great enough fora 
very sensitive alcoholometric process to be founded upon them in the 
limits within which the ordinary alcoholometer does not move freely, 
and is uncertain in its indications. 

The instrument proposed is a simple pipette of 5 ¢.c. volume. It is 
filled with the alcohol under examination, and the drops are counted. 
The alcoholic value is then determined from tables which have been 
calculated for various temperatures. The alcoholic value of wines may 
be thus estimated with considerable accuracy without previous distil- 
lation. In these liquids the density varies very little, and is always 
near that of water; and as their superficial tension depends solely 
upon the alcohol which they contain, it is but necessary to count the 
drops which they yield, and refer to the tables for the result. 

If to aleohol or water slight traces of a substance with a high organic 
equivalent, and consequently a feeble superficial tension, be added, such 
as acetic ether, butylic or amylic alcohol, &c., the number of drops 
yielded by the alcohol or water rises very sensibly. A measurable 
effect can be produced with zz55th part of acetic ether. This process 
is thus available for detecting and approximately estimating certain 
substances when present in such small proportions as would not be 
indicated by any other method. By the aid of this insirument it may 
be seen that the distillate from wines contains more or less of other 
matters besides ordinary alcohol, probably alcohols of a higher series. 


J. B. 


Determination of Alcohol in Aqueous Liquids and Wines, 
and in Presence of Sugar. By SaLtutexon (Compt. rend., 
Ixxviii, 1147—115v). 


‘Tue author has previously shown that if a drop of water weighs 50 milli- 
grams, similar drops of solutions containing 10, 20, or 40 per cent. of 
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sugar, as well as a drop of aqueous ammonia or hydrochloric acid of 
117 sp. gr., will weigh exactly the same, while a drop of alcohol of 
86°, as well as a drop of any tincture prepared from this alcohol, weighs 
16 milligrams, and a drop of ether or any ethereal tincture weighs 
11 milligrams, and all vegetable oils, yield drops weighing about 
20 milligrams. From this it would appear that by simply dissolving 
bodies in a liquid, the cohesion of the latter is not altered, but there 
are exceptions ; thus a drop of caustic soda of 36° B. weighs 64 milli- 
Trams. : 

r The weight of a drop of a mixture of alcohol and water is the 
smaller the more alcohol it contains, and as the following table 
shows, the difference becomes larger if the quantity of alcohol be 
small :— 


Percentage of alcohol. .. 0 1 2 3 4 5 14 15 16 
Weight of 20 drops .... 1 gram 0°940 0°895 0°858 0°826 0°797 0°640 0:630 0617 


This shows that a drop-counter may be used for determining the 
quantity of alcohol in wines, and in the administration of Paris such 
an instrument is ysed in order to determine whether a wine entering 
Paris contains more or less than 15 per cent. of alcohol. If very exact 
results be required, it is necessary to distil the wine, and then to find 
the quantity of the alcohol in the distillate. 


C. S. 


Detection of Foreign Bitters in Beer. By A. Dragenvorrr 
(Arch. Pharm. [3], iii, 295; iv, 389). 


EXPERIMENTS have been made on the bitter constituents of quassia, 
Ledum palustre, absinthe, Menyanthes trifoliata, Cnicus benedictus, 
Erythrea Centaureum, gentian, willow-bark, aloes, picric acid, colo- 
cynth, Cocculus indicus, colchicum seeds, Daphne Mezereum, Capsicum 
annuum, Belladonna, Hyoscyamus, Nuw vomica, and juniper berries. 
The following general methods of detection are given :— . 

I. 600—1,000 c.c. of beer are evaporated to a syrupy consistence on 
the water-bath, and then treated with 3—4 volumes of alcohol, as free 
as possible from fusel-oil, and the mixture allowed to stand 24 hours. 
The whole is then filtered ; the alcohol is distilled off from the filtrate, 
and the residual liquid is again filtered after standing 12—20 hours in 
the cold. A few drops of dilute sulphuric acid are then added, and 
the whole is agitated with petroleum ether; the supernatant petroleum 
layer is washed with water, filtered through dry filter-paper so as to 
remove the last traces of water, and evaporated to dryness on several 
watch-glasses by spontaneous evaporation. The aqueous acid liquor 
is then agitated with benzene and with chloroform, and then again 
with benzene, after addition of ammonia to liberate alkaloids; salicin 
from willow-bark is extracted by agitating the aqueous liquor with 
amylic alcohol. 

1I. 600—1,000 c.c. are heated till most of the dissolved carbonic 
acid is driven off; after cooling, basic lead acetate is added till no 
further precipitate is formed; after standing for some hours the whole 
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is filtered ; diluted sulphuric acid is then added to throw down the excess 
of lead; if the filtrate has a harsh or bitter taste, the beer is sus- 
picious ; the whole is then evaporated on the water-bath (after neutra- 
lisation by ammonia) as quickly as possible, until only 180—200 c.e. 
are left, and then treated with benzene, petroleum-ether, and chloro- 
form, as in method I. 

Normal beer, examined by Method I, should give the following 
results:—The petroleum-ether extract contains (1) an amorphous, 
slightly bitter substance, soluble in ether and alcohol, and partially 
soluble in water; (2) a substance which precipitates basic lead 
acetate; (3) a substance which becomes red with Fréhde’s reagent ; 
and (4) one which becomes red with sulphuric acid and sugar; the 
benzene extract contains the same substances, and is more bitter; in 
addition, it contains (5) a body which becomes dark brown on treat- 
ment with sulphuric acid; and (6) a substance which precipitates 
tannin. The chloroform extract contains substances 1, 2, 5, and 6, in 
some instances in larger proportion: also (7) traces of a body pre- 
cipitable by potassium iodide and phosphomolybdic acid; (8) a body 
which reduces ammoniacal silver nitrate ; and (9) a body crystallisable 
from ether, and difficultly soluble in alcohol. Of these substances, 
2, 3, and 6 come from the hops, 1 from hops and malt together, 4, 5, 
7, and 8 from malt, and 9 is formed from malt in fermentation. 

Examined by Method II, normal beer should give next to no ex- 
tract, with petroleum-ether; but little benzene extract, and that not 
bitter, and not precipitating gold, or reducing it on warming, and only 
an inconsiderable chloroform extract. Hence substances 2, 3, 4, 6, 
and 8 are removed by the lead acetate; consequently, when any 
adulterant not precipitable by this agent is sought for, Method II 
should be used. 

The author next describes the characters of the extracts obtained by 
the aid of the several solvents from the plants and vegetable products 
above mentioned, and gives a table of the reactions observed, with 
the bitter ingredients thus isolated when treated with the follow- 
ing substances: chloride of gold; tannin; basic lead acetate; ammo- 
niacal silver solution ; concentrated sulphuric acid ; Fréhde’s reagent ; 
sulphuric acid and sugar; sulphuric acid with 5 proportions of 
water, H,SO, + 5H.0, on warming; warm dilute sulphuric acid ; 
caustic potash solution; warm ferric chloride: also of their physical 
properties, e.g., crystalline form, taste, &c. .600 c.c. of beer being taken 
for examination, 0'0005 gram of atropine (0°06 gram of belladonna 
leaves); the same quantity of hyoscyamine (0°25 gram of henbane) ; 
0:0003 of strychnine, and 0°0005 gram of brucine (0°03 gram of 
nux vomica), can be detected by the methods described. 

From these results the following scheme may be constructed :— 


Extract rrom Acip Liquor. 
Residue from petroleum. 
(a) Amorphous, first becomes brown, then violet, and soon red- 
violet, with sulphuric acid Traces of Absinthin. 
(2) Amorphous, colourless, sharp-tasting, and rubefacient ; coloured 
brown-red with sulphuric acid ... Traces of Capsicin. 
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(c) Amorphous, green, becomes red with sulphuric acid and sugar; 
no precipitate with ammoniacal silver solution .... Juniper-berry resin. 


(d) Crystalline, yellow, becomes blood-red with potassium cyanide 
Picrie acid, 
Residue from Benzene. 
[A] Crystalline, not bitter; becomes purple-red with potash, and 
red, becoming orange, with sulphuric acid.............+.04. Aloétin. 
[B] Amorphous. 
(a) No precipitate with gold chloride when residue is dissolved 
in water. 
(1) Tannin gives no precipitate: residue sharp-tasting. 


[a] Sulphuric acid colours red-brown .......... +... Capsicin. 

[8] Sulphuric acid colours brown.............. Daphne bitter. 

(2) Tannin precipitates the aqueous solution ; residue bitter, or 
bitterish. 


[1] Basic lead acetate causes slight turbidity; sulphuric acid 
and sugar hardly redden. 


aa. Ferric chloride gives brown-green tint on warming 
aqueous solution; slightly bitterish. ... Gentian leaves. 


bb. Ferric chloride gives brown tint on warming; peculiar 
taste, intolerably bitter ........... Leeeeee Quassiin. 


[II] Basic lead acetate gives copious precipitate, sulphuric acid 

and sugar quickly give cherry-red tint ; weakly bitterish. 

Cnicin. 

(b) Aqueous solution of residue does not act on gold chloride 
in the cold, but reduces on warming. 

[a] Tannin slightly precipitates; Goes not reduce ammo- 
niacal silver solution; heated with dilute sulphuric 
acid, gives odour of ericinol; Fréhde’s reagent colours 
it black-brown, sulphuric acid and sugar a beautiful 
DEE scccvesevsecesevccesneseoesese Leduim bitter. 


[@] Tannin precipitates; ammoniacal silver reduced; 
heated with dilute sulphuric acid, gives a slight 
odour of menyanthol ............ Trifolium bitter, 


(c) Aqueous solution of residue precipitates gold chioride in 
the cold, but does not reduce it on heating; with SO,H, 

+ 5H,0 gives a slight odour of benzoic acid. 
Centaury bitter. 


(d) Aqueous solution of residue precipitates gold chloride in 
the cold, and reduces it on warming; sulphuric acid 
dissolves to a brown tint at first, soon turning 
violet, and becoming a beautiful violet. on addition of 
water ; hydrochloric acid of sp. gr. 1°135 colours it first 
green, then a beautiful blue.............. Absinthin. 
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Residue from Chloroform. 


[A] No precipitate and no reduction with gold chloride. 
(a) Tannin gives no precipitate; sharp taste; epispastic; sul- 
phuric acid colours dark brown-red Capsicin. 
(b) Tannin precipitates. 

[a] Basic lead acetate gives considerable precipitate; heated 
with dilute sulphuric acid, it becomes turbid, then brown- 
red, and gives a faint odour of benzoic acid ....Cnicin. 

[8] Basic lead acetate gives little or no precipitate. 


I. Sulphuric acid gives & brown colour. 
aw. Residue very bitter Quassiin. 
bb. Residue bitterish Gentian. 
ec. Residue sharp-tasting ..........eeeee. Daphne bitter. 


II. Sulphuric acid gives a slight yellow tint, or no colour 
at all ...0 ccccccccccces so cccevecesecoees Colocynth. 


[B] Gold chloride gives no precipitate in the cold, but is reduced 


on warming. 


a) Tannin does not precipitate. 
[1] Stupefies fish ; bitter taste Picrotowin. 
[2] Tasteless or slightly bitter; potash colours red-brown Aloes. 


(b) Tannin precipitates. 
[a] Ammoniacal silver reduced; strong odour of menyanthol 
on heating with dilute sulphuric acid, or Fréhde’s re- 
agent.......6 cece cevccecccccseces ces -Menyanthin. 


[@] Ammoniacal silver not reduced; odour of ericinol with 
dilute sulphuric acid, or with Fréhde’s reagent; beau- 
tiful carmine-red on long standing with sulphuric acid 
and sugar .....+ seco evesereses One sseece Ericolin. 


[C] Gold chloride precipitates in the cold, and is not reduced on 


warming ; nitric acid gives a violet tint Colchicum. 


Heated with sulphuric acid, gives an odour like trifolium, then 
the liquid becomes red, and the smeli alters to one resembling 
benzoic acid Centaury bitter. 


[D] Gold chloride precipitates in the cold, and reduces on heating ; 
sulphuric acid colours brown, and gradually dirty violet. 
Wormwood bitter. 


Extract FROM ALKALINE Liquor. 


[I] Benzene residue. 
(a) Dilates the pupils of a cat’s eye. 
(1) Platinum chloride does not precipitate the aqueous solu- 
tion; peculiar odour on warming with sulphuric acid. 
Atropine. 
(2) Platinum chloride precipitates when in just the right pro- 
portion Hyoscyamine. 
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(b) Does not dilate the pupil. 
[#.] Sulphuric acid solution becomes blue with potassium dichro- 
Ee ens a mre Strychnine, 

[8.] Sulphuric acid solution becomes red with nitric acid Brucine. 


[II] Amylic alcohol residue (examined only when salicin is to be 
sought for). 
Heated with sulphuric acid and potassium dichromate, gives a 


i ri nbckckneneinte Beedeeeeeeen es Salicin. 
For more detailed information, the original paper must be con- 
sulted. 
C. R. A. W. 


Precaution to be used in Testing Milk for Starch. 
(Dingl. polyt. J., cex, 477). 
LacTO-PROTEIN substances have the property of forming a colourless 
compound with iodine, and not until these are all in combination does 
starch show the usual blue colour. 
W. R. 


Convenient Stopper for Burettes. By E. Mytivs 
(Arch. Pharm. [3], iv, 151). 


Tus stopper for Mohr’s burette consists of a piece of glass rod about a 
centimeter long and of the diameter of the delivery tube, placed in the 
caoutchoue tubing between the delivery tube and the burette. On 
squeezing the caoutchouc between the thumb and forefinger a narrow 
channel is formed between the caoutchouc and the glass, through which 
the liquid runs. In this contrivance the inconveniences of the ordinary 


stopcock, due to loss of elasticity of the caoutchouc, &e., are avoided. 
E. K. 


Technical Chemistry. 


Loss of Nitric Acid in the Manufacture of Sulphuric Acid. 
By W. Hasensacu (Deut. Chem. Ges. Ber., vii, 678—681). 


Tne tower acid is found to contain nitrogen tetroxide, and not nitrous 
acid, as is generally supposed. In the chamber acid nitrogen is also 
found as tetroxide. A part is also reduced by the sulphurous acid, 
not only to nitric oxide, but also to nitrous oxide. 

EK. W. P. 


Potassium Salts. 
By F. Buitstern (Chem. Centr., 1873, 759). 


Tue discovery of the deposits of potassium salts at Kalusz, near 
Stanislan, in East Galicia, created considerable sensation at the time. 
The expectation that they would eclipse those of Stassfurth, however, 
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has not been realized. The chief products of the Kalusz deposits are 
potassium chloride (sylvine), and in considerable. quantity a mixture of 
potassium sulphate, magnesium sulphate, and chloride (kainite). 
Carnallite (potassium and magnesium chloride), the most abundant 
Stassfurth product, is comparatively rare at Kalusz. The “sylvine” 
is pulverised and placed in vessels, in which it is treated with hot 
liquors from another part of the process. The hot concentrated solu- 
tion is run off and rapidly cooled by an arrangement of pipes, whereby 
potassium chloride is separated to the amount of 85 to 90 per cent. 
This is either refined to 98 per cent. strength, or brought directly 
into the market. The muddy residues, containing 6 to 8 per cent. potas- 
sium chloride and 30 to 35 per cent. sodinm chloride, are lixiviated in 
the cold for the extraction of these salts. The crude “ kainite ”’ is used as 
manure salt, either raw or after calcining, or converted into the double 
salt of potassio-magnesium sulphate, when liquors are left which may 
be used for obtaining Glauber’s salts and magnesium chloride. At 
Simmering, near Vienna, there is a nitre manufactory in which a por- 
tion of the Kalusz salt is used. In the northern Punjaub, India, 
sylvine (and kieserite) has been discovered, and from particulars 
gathered it is likely to be obtained as abundantly as at Stassfurth or 


Kalusz. 
W. S. 


Conversion of Sodium Chloride into Sodium Sulphate with- 
out the use of Sulphuric Acid (Hargreave’s Process) 
(Chem. Centr., 1873, 736). 


A mixture of steam, air, and sulphurous oxide, obtained by the com- 
bustion of pyrites, is passed through heated sodium chloride. The 
reaction proceeds very uniformly, succeeding best at a temperature 
little short of dull redness. The heat developed during the reaction is 
almost sufficient, without the application of any extraneous heat. The 
hydrochloric avid gas which is liberated is condensed in the ordinary 
towers. An acid is thus obtained of sp. gr. 1:15. The sodium sul- 
phate (salt cake), obtained is worked into soda in the usual way. The 
rock salt which is used is pulverised and dried, so that the mass cakes 
together. The porous mass is broken up and distributed in lumps, 
about the size of stones used for mending roads. The salt is placed in 
iron chambers 4 meters high, 3 long, and 2 broad. The operation 
must be conducted slowly, and thus all the sulphurous oxide is 
utilised; this lasts about 14 days. If the temperature rises too high, 
the reaction does not proceed well, and sodium chloride is volatilised 
and carried off. It is of the greatest importance that the salt be not 
too dense or thick. 
W. S. 


Note by Abstractor.—The sp. gr. of the hydrochloric acid frequently 
reaches 1:16. This operation is being carried on on the manufacturing 
scale by at least one large soda manufactory in the Widnes neighbour- 
hood. The salt-cake obtained by this process frequently contains 99 
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per cent. sodium sulphate, and is sometimes almost absolutely pure. It 
works very well in the black ash process. 
W. S. 


Manufacture of Soda. By F. Briisrein 
(Chem, Centr., 1873, 758). 


THE process in which ammonium bicarbonate is made to react upon 
a solution of sodium chloride, precipitating sodium bicarbonate from 
a solution of ammonium chloride, has presented so many difficulties on 
the manufacturing scale, that its prospect of retaining its position as a 
manufacturing process appeared but small, until KH. Solray patented 
certain valuable improvements. His apparatus consists of an upright 
cylinder furnished with a false or perforated bottom. Carbon dioxide 
and ammonia are passed into the cylinder, and the precipitated bicar- 
bonate falls on the false bottom. The ammonia process is never likely 
to replace Leblanc’s if only for the reason that large quantities of 
hydrochloric acid are required in the business. Another drawback is 
the large quantity of calcium chloride thrown on the hands of the 
manufacturer, the use of which is very limited. It would appear best 
to decompose the ammonium chloride in the liquors by magnesia, 
evaporating the magnesium chloride liquors, and igniting the residue, 
thus obtaining hydrochloric acid gas, which may be condensed in 
towers, and magnesia to be used again. The ammonia process thus 
improved appears to be making its way on the manufacturing scale 
both in England and on the continent. 

In Denmark eryolite is worked to a considerable extent for the 
manufacture of soda; in Germany bauxite is preferred as the raw 
material, since America has secured the monopoly of the cryolite. 
Cryolite contains only 84—88 per cent. of pure substance, from which, 
by heating with chalk, 12—13 per cent. alumina and 60 per cent. of 
soda are obtained. In Oeresund a certain quantity of fluorspar is added 
to the chalk and cryolite mixture. By this improvement the yields 
of alumina and soda are increased to 18 and 68—70 respectively. 
The alumina furnished by this process is very pure, containing only 
0°01 per cent. of iron. W. S. 


Contributions to the Knowledge of the Ammonia-soda Process. 
By R. Ginspera (Deut. Chem. Ges. Ber., vii, 644—646). 


As an aqueous solution of sodium bicarbonate and ammonium chloride 
in open vessels, at the ordinary temperature and above, evolves ammo- 
nium carbonate, whilst sodium chloride remains in solution, and in 
close vessels at a low temperature the solution deposits the slightly 
soluble ammonium bicarbonate, with simultaneous formation of 
sodium chloride—it is evident that the most advantageous conditions 
for the preparation of sodium bicarbonate by the ammonia process 
depend upon regulating the proportions of common salt, water, and 
ammonia, so that when the reaction is completed a saturated solution 
of ammonium chloride may be formed. These conditions obtain when 
58°5 parts of sodium chloride are dissolved in 180 of a solution of 
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ammonia of 10°396 per cent. which is saturated with carbonic anhy- 
dride at the ordinary temperature. At 17° 100 parts of a saturated 
solution of ammonium chloride containing 25°89 of NH,Cl dissolves 


5-742 of sodium bicarbonate. 
C. E. G. 


Contributions to our Knowledge of Chloride of Lime. By 
E. Ricurers and G. Juncker (Dingl. Polyt. J., ccxi, 31— 
46). 

ApparENT contradictions are pointed out in the statements of certain 

chemists respecting the action of acids upon chloride of lime. Thus 

Kolb asserts that dry chloride of lime is completely decomposed by 

carbon dioxide, whilst Gépner says that it is not completely decom- 

posed. According to Kolb, hypochlorous acid is liberated from damp 
chloride of lime under the above circumstances, or by the action of 
moisture; according to Gépner, only chlorine. 

Kolb says that mineral acids, under certain circumstances, liberate 
hypochlorous acid, Gépner maintains that they liberate only chlo- 
rine. 

Kolb writes the formula of a perfectly dry chloride of lime, 
2(CaO.H.0.2C1) + CaH,0.. 

ClO 


Odling gives for chloride of lime the formula Caf Cl: 


. ~ ay for the bleaching compound in chloride of lime, gives 
av. lo. 

The authors’ results and conclusions are as follows :— 

Perfectly dry chloride of lime is almost undecomposible by carbon 
dioxide. This was proved by passing a stream of the well-dried gas 
for eight days over 1 gram of the chloride, the escape being tested 
with moistened potassium iodide and starch paper, and the gram of 
chloride itself, after the experiment, by the usual quantitative methods. 
Chloride of lime so treated, when moistened with 10 per cent. of water, 
and again subjected to the action of carbon dioxide, yielded both 
chlorine and hypochlorous acid. 

1 gram of freshly prepared chloride of lime containing 54°6 p. c. 
available chlorine and 27:4 p. c. calcium hydrate was placed in 50 c.c. 
of water, to which were added 27 c.c. of } normal sulphuric acid, which 
was sufficient to decompose the free calcium hydrate, and ¢ths of the 
hypothetical calcium hypochlorite. After distillation only chlorine 
was found in the distillate. 

In another experiment 1 gram of the above chloride was treated in a 
small retort with 100 e.c. of a 4 per cent. phosphoric acid solution, the 
acid liquid being distilled. In the distillate only chlorine was found 
to be present, without a perceptible trace of hypochlorous acid. 

Again, 1 gram of chloride of lime was distilled with 20 c.c. of a 20 
p.c. phosphoric acid solution in a small retort, and the ebullition 
Was continued till all odour of chlorine had disappeared. The com- 
bined chlorine discovered in the residue in the retort was equivalent to 
299 p. ec. calcium chloride in the chloride of lime, present as an acci- 
dental constituent. If chloride of lime were a mixture of calcium 
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hypochlorite and calcium chloride, 27°04 p. c. instead of 2:99 p. ¢. 
calcium chloride should have been found in the retort residue in the 
above case. 

The two preceding experiments are considered to show conclusively 
that, in freshly prepared chloride of lime, calcium hypochlorite and 
chloride are not present. 

With respect to the carbon dioxide experiments: Had carbon dioxide 
succeeded in completely decomposing dry chloride of lime, the presence 
of calcium chloride as a component of the preparation would have been 
quite out of the question. If chloride of lime may then be safely 
regarded as a compound of chlorine with lime, the next question is, 
Can this body be dissolved by water unaltered, or is it, under the 
influence of water, decomposed into calcium chloride and calcium 
hypochlorite ? 

The latter view is Kolb’s, Gépner stating that he found no hypo- 
chlorite in the solution. 

On decomposing a dilute filtered chloride of lime solution with so 
much acid that only a part of the hypochlorite present shall be decom- 
posed, or on passing carbon dioxide through it, there is developed at 
first not the faintest odour of chlorine, the liquid smelling like a dilute 
solution of hypochlorous acid. If this liquid be distilled after the 
addition of an acid, hypochlorous acid is obtained alone or mixed with 
but a small quantity of chlorine. On the contrary, if this solution be 
allowed to stand awhile, the smell of chlorine is soon perceptible, and in 
the distillate chlorine, as well as hypochlorous acid, is found. But if 
the distillation be effected some days after the addition of the acid 
chlorine alone is obtained in the distillate, all hypochlorous acid having 
disappeared. In the solution now, besides calcium chloride, a con- 
siderable quantity of calcium chlorate is found. The reactions are 
thus represented— 


(a.) 5(Ca0.Cl,0) + 480, = 4(Ca0.SO;) + Ca0.Cl,0 + 4C1,0 
(b.) CaO0.CLO + 4ClLO= Ca0.Cl0, + 8Cl 


Two further experiments were made—(a.) A portion of chloride of 
lime was dissolved in water, and one portion of the solution was dis- 
tilled with $-normal sulphuric acid at once. The distillate was found 
to contain hypochlorous acid almost entirely. (b.) The other portion 
was also decomposed with a like quantity of acid of the same strength. 
After two hours the smell of chlorine manifested itself and gradually 
increased in intensity. After two days the liquid was distilled. Scarcely 
any thing but chlorine passed over in the distillate. The residue of the 
distillation contained no chlorine, but a considerable amount of calcium 
chlorate, from which salt the original chloride solution, it may be added, 
was free. 

It is now easy to account for the apparent contradictions in the 
observations of Kolb and Gépner before referred to, since it is plain 
that, just according to the mode of manipulating, an acidified chloride 
of lime solution, either hypochlorous acid, hypochlorous acid and chlo- 
rine, or chlorine alone may be obtained in the distillate. From the 
preceding experiments the following conclusion is deduced :— 
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The bleaching compound in dry chloride of lime decomposes in pre- 
sence of water into calcium chloride and calcinm hypochlorite, both 
which are present as such in solution. Any calcium chloride in chlo- 
ride of lime is considered to be present merely as an accidental impurity, 
if it may so be termed. Its presence is accounted for by Gépner as 
partly due to the action of free hydrochloric acid carried over by the 
chlorine, and partly to the presence in the calcium hydrate of a small 
quantity of calcium carbonate, which in presence of chlorine is decom- 
posed, with formation of free hypochlorous acid and calcium chloride. 
Gépner states that in many samples of chloride of lime he has 
found as much as 14 p. c. and above, of calcium chloride. The 
authors’ experience does not corroborate this, but simply proves to 
them that such results would follow only from great mismanagement : 
they find in fact that in a well-made sample of bleaching powder there 
should not be more than 2 per cent. of calcium chloride present. In 
almost every chloride of lime, even when freshly prepared, a small 
quantity of calcium chlorate is present. This chlorate is generally 
more abundant the older the chloride of lime is, and it increases at the 
same rate as the decomposition of that preparation. This decomposi- 
tion proceeds rapidly when the chloride of lime is exposed in a damp 
atmosphere. 

(1.) To the bleaching compound in the chloride of lime the authors 
assign the formula CaOCl. 

(2.) This compound (CaOCl,), under the influence of water, is 
decomposed into CaCl, and CaOCl,0O. 

(3.) The compound CaO.Cl,O, under the influence of chlorine, is 
converted into CaCl, and CaOCl,O;; thus, 3(CaO.Cl.0) = 2CaCl, + 
Ca0.Cl,0;. 

In the manufacture of chloride of lime there is always moisture pre- 
sent, which affects the product in the chambers by converting a small 
portion of the compound CaOCl, into calcium chloride and calcium 
hypochlorite, and the latter, by the further action of damp chlorine, is 
converted into calcium chloride and calcium chlorate. 

The next point of inquiry is relative to the amount of unaltered 
calcium hydrate, always more or less present in chloride of lime. 

Graham has shown that it is possible to prepare a chloride of lime 
containing 42 p. c. of available chlorine, and Gépner mentions a case 
im which he has found 42°84 p. c. Gdpner is of opinion that calcium 
chloride accidentally formed, acts as an envelope round the calcium 
hydrate, withdrawing it from the influence of the chlorine. This view 
is combated by the authors, who show that the amount of calcium 
chloride present in chloride of lime is really insufficient to act in the 
manner described, often amounting to but 1 p. c. or less. The ground 
of explanation of the apparent anomaly is to be found in the fact that 
a perfectly dry calcium hydrate is not in the slightest degree acted 
upon by chlorine.—(Graham.) The next point to determine was if 
the calcium hydrate was deprived of its hygrosvopic water by heat 
(i.e., by being dried up), or by the presence of a substance which has 
a greater affinity for water than the calcium hydrate has. Hydrate of 
calcium in an atmosphere saturated with moisture at 15° attracts 
about 1:15 p. c. of water, which it completely loses again at 60°. The 
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amount of hygroscopic moisture in the hydrate of the bleaching powder 
chambers seldom amounts to more than from 1—2 p. c., and certainly 
not to 8 p. c., as Gépner states, for such a hydrate would be unuseable. 

1 litre of chlorine gas was slowly passed over 2 grams of an air- 
dried calcium hydrate containing 1°25 p. c. of moisture. The chlorine 
gas was freed from moisture and hydrochloric acid by calcium chloride. 
This hydrate absorbed 30°4 p. c. of its weight of chlorine. Five por- 
tions of the same hydrate were mixed with 1, 2, 3, 4, and 5 p.e. 
respectively of finely pulverised calcium chloride (dried previously at 
160°). These mixtures were treated in exactly the same manner as 
the pure hydrate with chlorine gas. 

The result was as follows :— 


1 p.c. calcium chloride.... 27°1 p.c. chlorine. 


” ” ” ees 25°2 ” ” 
3 ” ” ” 24-0 ” ” 
4 ” ” ” 240 ” ” 
5 ” ” ” 0°5 ”? ” 


The addition of 5 p.c. calcium chloride was therefore sufficient 
almost completely to destroy the capacity of absorption of the calcium 
hydrate. There is then no doubt that the action of the calcium chlo- 
ride, iv the above cases, is to gradually withdraw the amount of moisture 
necessary to preserve the absorptive power for chlorine to the hydrate, 
and thus also gradually to detract from the capacity of absorption 
itself. It is also to be remembered that the bleaching compound 
(CaOCl,) is perhaps in most cases the hygroscopic substance, its 
absorptive power in this wise being very considerable. In order to 
institute a comparison between the hygroscopic powers of this com- 
pound and calcium chloride— 

a. 5 grams of freshly prepared chloride of ‘lime, dried over sul- 
phuric acid, and containing 20 p.c. calcium hydrate and 80 p.c. of the 
bleaching compound (containing water) were taken; and 

b. 5 grams of a mixture, also well dried over sulphuric acid, of 
20 p.c. calcium hydrate, and 80 p.c. calciam chloride. These were 
placed under a bell-glass, in which the air was rendered continually 
moist by some water contained in a small basin. 

They were found to absorb respectively as follows :— 


(a.) The chloride of lime. (2.) The mixture of lime and 
calcium chloride. 

After l hour 0°75 per cent. water .......... 5°00 per cent. water 
» & hours 2°10 ~  ., - mcemaaenina 11°20 ™ a 
» & 4 3:08 ” 9 Cocceseces 15°48 9 9 
— i. ” me. * #eeeeeenes 19°10 *” ” 
nd. ‘ 2 eee hesees 25°42 ~ ” 
” 8 99 5°44 99 9 eeeeneeeeee 28°56 99 ” 
i? «2 we ” 9 8 8 O ee eee 33°40 - ” 
ot » of - ” se eereeses OO'DU - 9 
» 24 4 13°70 ” 9 —«-«P F OCC eee 64-00 ” ” 


48 4 2014 ~~ ,, a 2 8998. 
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Thus the hygroscopic powers of the bleaching compound CaOCl, 
(containing water) and the calcium chloride are to one another nearly 
as 1: 5. 

That in the case of the chloride of lime as above, a gradual decom- 
position takes place into calcium chloride and calcium hypochlorite, is 
considered probable. To what extent the hygroscopic power of the 
bleaching compound affects the amount of calcium hydrate left un- 
touched in the chloride of lime, is left as an open subject of inquiry, 
together with the question as to whether the bleaching compound 


(CaOCl,) contains further one atom of water, or whether it is anhydrous. 
W.S. 


The Action of Sulphurous Oxide upon Nitric Oxide, and the 
Use of Nitric Oxide for the Recovery of Manganese Peroxide 
from the Manganese Liquors. By F. Kiutmawnn (Dingl. polyt. 
J., ecxi, 24—36). 


No causes are so little determined as those which occasion the wide 
differences in the quantities of nitre used in different sulphuric acid 
works. The reducition of the nitric oxide to nitrous oxide is but con- 
jecture, as the conditions under which such a reaction might take place 
areunknown. ‘To obtain precise results, the direct action of sulphurous 
oxide upon nitric oxide was determined experimentally. The reaction 
was carried on in presence of spongy platinum. It was proved that 
sulphurous oxide can reduce nitric oxide to free nitrogen, even at ordi- 
nary temperatures. This reduction is very much promoted by heat. 
In the reduction of the nitric oxide it is found very difficult to stop 
with the formation of nitrous oxide. These results were obtained, 
though less easily, without the use of spongy platinum. For sulphuric 
acid manufacturers, the important rule is therefore enunciated, that 
“the sulphurous and nitrous gases must be brought together at the 
lowest possible temperature at which the formation of sulphuric acid 
will take place.” 

The decomposition of the nitre in the flame of the burning pyrites 
or brimstone must be positively avoidel. Glover’s towers are to be 
employed, and a weak chamber acid is made use of, saturated with 
nitrous vapours. 

In the second part of the investigation, the oxidising action of the 
uitric oxide upon manganous oxide, obtained by precipitation with lime 
from the manganese liquors, was determined, and also how far the 
reduction of the nitric oxide would thus proceed. Numerous experi- 
ments proved that by this reaction neither nitrous oxide nor nitrogen 
was obtainable, and thus an unlimited medium is afforded for carrying 
over the oxygen of the air to the manganous oxide. 

Manganese nitrate heated to 2U0° furnishes pure manganese peroxice. 
If the escaping gases sufficiently mixed with air be passed over pre- 
cipitated manganous hydrate, a renewed quantity of nitrate is obtained, 
which at 200° leaves behind manganese peroxide, and a further supply 
of nitrous fumes, again to be made use of, and so on. 

The author is now endeavouring to eliminate all difficulties which 


» 


$L2 
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prevent a process based on the foregoing reactions, from becoming a 
practical success on the manufacturing scale. 
W. S. 


Recovery of Manganese from Manganese Liquors. 
By F. Beiisrei1n (Chem. Centr., 1873, 759). 


Ktatmann finds that when manganese nitrate is heated to 200°, pure 
manganese peroxide remains. If the escaping gases, sufficiently mixed 
with air, be conducted over precipitated manganese hydrate, a fresh 
quantity of manganese nitrate is formed, which on being heated to 200°, 
leaves a further quantity of manganese peroxide, and again liberates 
nitrous vapours, and so on, a continuous process being thus established. 
Numerous experiments have proved that the reduction of the nitrogen 
oxides cannot go on so far as to leave either nitrogen or nitrogen 
monovide. Kiihlmann is now taking steps to make this process a 
practical success, on the manufacturing scale. 
W. S. 


Sulphur and Phosphorus in Bessemer Pig-iron. 
(Chem. Centr., 1873, 734). 


Tue worst feature of the American pig-iron is the large amount of 
sulphur it contains, which is, on the average, 0°207 p.c. against 
0°035 p.c. contained in English Cleveland pig. However, in the 
American pig the phosphorus amounts only to 16 p.c., whereas in the 
English it amounts to 1°27 p.c. Sulphur is the old enemy of the 
puddler, and phosphorus is the enemy of steel of every kind. Although 
that pig is best for Bessemer steel, which contains the smallest possible 
quantities of sulphur and phosphorus, yet where an appreciable quan- 
tity of phosphorus is present, the presence of a certain amount of 
sulphur is advantageous rather than otherwise. Thus an iron contain- 
ing 0°15 p.c. sulphur, and 0°12 p.c. phosphorus, is better suited for 
working into Bessemer steel rails, &c., than one containing only 
0°12 p.c. phosphorus, but no sulphur at all. 

Half-steel, as it is now produced by the Bessemer process, bids fair 
in the future to supplant the ordinary puddled iron, and the superior 
advantages as well as greater practical economy, secured in the use of 
Bessemer steel rails, have been fully established. Following the general 
use of steel rails, that of harder metal for the wheel-tires would be 
absolutely necessary. In short it is predicted that Bessemer steel will 
be used for all purposes where increased durability combined with 


economy in weight is sought. 
W. S. 


Definition of Steel. By A. Greiner 
(Chem. Centr., 1873, 759). 


THe iron manufacture furnishes at present two kinds of products 
identical in chemical composition, and differing only in the mode of 
working, viz., iron and stecl, the latter including those varieties which 
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have been fused and cast into moulds, and yield compact homogeneous 
bars, whereas the irons which have not been fused still retain the portions 
of the slag, and heterogeneously constituted metal existing in the blooms. 
The first class begins with ordinary iron in its different states, and 
passing upwards to granular iron, finally reaches the steel iron, or 
puddled steel, which is frequently so rich in carbon, that it may be 
tempered, and frequently it is as little malleable as Styrian steel. This 
puddled steel is a kind of fine wood-charcoal pig-iron, and is so far 
decarburized, that a simple manipulation in the furnace is sufficient, 
if necessary, to render it capable of being hammered, and drawn out 
into very good steel wire. At the head of this kind of products are 
the cemented irons or steels, which are usually derived from iron 
strongly carburized by direct contact with charcoal. The second class 
of products comprises the steels; it runs quite parallel to the former 
one, and each member thereof has an analogue in the former line of 
products. It begins with ‘very soft steel,” which may be welded like 
iron, and does not admit of being tempered, and terminates with 
“hard steel,” corresponding to ‘‘cemented iron or steel and Styrian 
steel.” This last member is difficult to weld, but may be always tem- 
pered. The following is a summarised table of these two lines of 
products, with the average percentages of carbon contained in the 
several members :— 


Carbon .......... 0t0 0°15 p.c. 0°15 to 0°45 p.c. 
———— opt a 
Iron group ........ Ordinary iron Fine-grain iron 


Steel group........ Very soft steel Soft steel 


OSFDON.. 0400500 0°45 to 0°55 p.c. 0°55 to 1°50 p.c. and more. 
, tl boemenane ' — De Oe ——— 
Iron group........ Steel-like iron | Cemented iron or steel 
or puddled steel and’ Styrian steel 
Steel group ...... Half-soft steel Hard steel. 


It must be remembered that the above members shade gradually 
into each other, in physical properties as well as in chemical com- 
position, so that the distinct line of separation cannot be easily 
drawn. 


W. S. 


Specific Gravities of Bessemer Steel containing varying 
amounts of Carbon. By M. Koppmayer (Dingl. polyt. J., 
cexi, 22). 


Ir is pointed out that an investigation as to the relation of the carbon 
content of a Bessemer steel to its specific gravity, can furnish useful 
results only on condition that the differently carbonised steel samples 
are obtained under circumstances as nearly as possible the same. In 
this case the steel was produced from the same classification of pig, the 
same casting-mould was used, and the metal was poured out in a state 
of fluidity as nearly as possible uniform. Thus‘a uniform section could 
be obtained for forging. 
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Fragments of the steels were procured averaging from 15 to 20 grams 
in weight, and the specific gravities at the temperature of 13° were 
determined on the hydrostatic balance. Steel turnings were sifted 
through a net with very fine meshes (4 meshes to the square mm.) and 
these were used for the determination of the carbon. This was accom- 
plished by combustion with cupric oxide in a stream of oxygen, and 
absorption of the carbon dioxide by potash solution. The following 
results were obtained, showing an inverse relation between the sp. gr. 
of the steel and the percentage of contained carbon :— 


Percentage of carbon. Specific gravity of the 
steel at 13°. 


7°9219 
7°8784 
78754 
78711 
7°8632 
7°8569 
7°8530 
78434 
7°8378 
78291 


Cast Nickel-plates. By C. H. Borcuerr 
(Chem. Centr., 1873, 769). 


For some years back much attention has been drawn to the galvanised 
plating of metals, especially iron, with nickel, and larger plates of 
metallic nickel have been much wanted for the anodes of the galvanising 
nickel-salt-baths. The extraordinarily refractory nature of pure metal- 
lic nickel has been till lately a great hindrance to the casting of large 
plates. Borchert, however, has lately succeeded in casting nickel-plates 
45 c.m. long, 38 broad, and 4 mm. thick. The nickel hitherto used, 
Saxon Wiirfelnickel of 98 to 99 p.c. strength, is fused in crucibles in a 
simple brazier’s furnace, by a coke fire. The fusion requires continual 
and laborious attention, the metal not becoming fluid till after at least six 
hours’ firing. As soon as it becomes fluid, it must be cast without delay 
into the sand moulds, for as soon as the fire drops a tittle, the nickel is 
liable to solidify again into a solid mass, in which case a renewed 
fusion in the same furnace is impossible. 
W. §. 


Note on the Metallurgy of Bismuth. By A. VaLencrennes 
(Ann. Chim. Phys. [4], xxxi, 397—403). 
Tue author was charged with the treatment of a quantity of ore con- 
taining bismuth, from Bolivia, with the view of extracting that metal ; 
and also with some residues of the same mineral which had _ been 
ineffectually treated in South America for the same purpose. 
Two average samples gave— 
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1I. 
30°05 
16°90 
12°15 
16°90 


The following was the treatment. 

The powdered mineral was roasted for 24 hours in a reverberatory 
furnace. The oxidised mass was then mixed with 3 per cent. of carbon, 
and a flux of lime, carbonate of soda, and fluor spar, and placed in 
another reverberatory furnace having a basin-shaped bed. For two 
hours a reducing flame was made to play over the mass, which was 
frequently stirred ; the heat was then urged to whiteness, and in two 
hours, the whole being quite fused, the furnace was tapped at the side, 
and the fused mass collected in a cast-iron receiver lined with clay, 
in which it was allowed to get quite cold. Three layers were found in 
the receiver, the lowest being metallic bismuth, the next a matt of 
sulphides of bismuth and copper, and the uppermost a slag containing 
all the iron. The bismuth contained 2 per cent. of antimony and lead, 
and 2 per cent. of copper, with traces of silver. The antimony was re- 
moved by fusion with nitre, the other metals being separated by the 
wet process. The matt contained 5 per cent. to 8 per cent. of bismuth, 
and was treated exactly as above, whereby all but 1 per cent. of bismuth 
was removed, which was recovered by the wet process. 

The same process was applied, after the failure of another, to the 
minerai residues; to the flux, however, a little siliceous sand was added 
to replace the quartz of the gangue. 

The author had, also, to treat some ore recently discovered in France, 
containing tungsten and bismuth. The latter was extracted by treating 
the powdered mineral with hydrochloric acid; the acid decanted and 
partially neutralised with sodium carbonate, was then turned into a 
large quantity of water; and the precipitated sub-chloride of bismuth, 
collected and washed, was placed in contact with metallic iron. The 
bismuth so reduced was dried and fused with an alkaline flux. It still 
retained traces of lead and silver. The residues insoluble in hydro- 
chloric acid, were dried and calcined with sodium nitrate. This being 
exhausted with boiling water gave tungstate of soda. 

G &. FP. 


Egyptian Blue. By H. pp Fontenay 
(Compt. rend., Ixxviii, 908—910). 


Tue analysis of a fragment of antique blue gave the following results :— 


Oxide of copper 
Tron and alumina 
Calcium carbonate 
BE scsoseodes 
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The author has obtained a similar colour by fusing together :— 


White sand 

Black oxide of copper 

Calcium carbonate 

Sodium carbonate, dry 

It is necessary to heat slowly and gradually up to a temperature of 

about 1,000°, which must not be exceeded but maintained for some 
time. The colour is first developed on the surface, and penetrates 
gradually and very slowly towards the centre. J. B. 


On the Indigo Vat. By P. ScuiirzensperGcer and F. pe Latanpe 
(Chem. Centr., 1873, 735). 

TuE authors employ a solution of sodium hyposulphite as the reducing 
agent for the indigo. A solution of sodium bisulphite of 30° to 35° B., 
is agitated with pieces of sheet or granulated zinc in a closed vessel. 
The quantity of zinc should fill about one-fourth of the internal space 
of the vessel. After about an hour the solution is mixed with milk of 
lime in excess, which precipitates the zinc salt. After agitation and 
the addition of water, the liquid is filtered or the clear solution de- 
canted, the whole operation heing conducted with as complete exclusion 
of air as possible. The hyposulphite solution so obtained is added to 
the indigo, together with the necessary amount of lime and soda. The 
yellow solution obtained contains, as insoluble constituents, only the 
earthy matters in the indigo. From 1 kilo. indigo a very concentrated 
vat of from 10 to 15 litres can be prepared. The dyeing of cotton 
takes place in the cold, that of woollens with gentle warmth. 

The excess of sodium hyposulphite is said to reduce the froth which 
forms on the surface of the bath. By adopting the foregoing method 
in the case of woollens, clearer and fresher tints are obtainable. A 
new method of printing with a concentrated and thickened alkaline 
solution of indigo, reduced with great excess of sodium hyposulphite, 
gives universal satisfaction, and is certain to supersede the older costly 
and troublesome process in which tin and tin salts are employed. For 
oxidation, the printed pieces are hung out in the air 12 to 14 hours, 
and then washed and soaped. In comparison with the older method, 
50 to 60 per cent. of indigo are economised ; the shades are finer and 
more permanent, and the definition sharper. W. S. 


The Impurities and Adulterations of Aniline Blue. 
By F. Sprinagmiut (Chem. Centr., 1873, 761). 


THe same materials and apparatus being used for aniline blue as for 
aniline violet (aniline blue would, indeed, be obtained instead of violet 
if the operation in the digestor were not sooner stopped), the author 
recommends the method of procedure he has already devised and pub- 
lished for detecting adulterations and impurities in aniline violet (p.612), 
to be adopted for the same purpose with regard to aniline blue. Many 
samples of the blue are found to contain arsenic; with the soluble 
blues a residue of sodium sulphate is mostly left on combustion. 
Many blues of extraordinary purity come into the trade, but the prices 


— . 
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are correspondingly high. In some samples sugar is found as an adul- 
terant: it is very well concealed by the blue. The “Bleu de Mul- 
house ” the author found in three cases to contain soda. 

W. S. 


Impurities and Adulterations of Aniline Yellow and Orange. 
By F. Sprinamiiut (Chem. Centr., 1873, 762). 


Tne colours above named are mostly mixtures of different yellow or 
yellow and red colouring matters. The considerable variety of yellows 
furnished by coal-tar products, which are often much alike in appear- 
ance, affords an opportunity not neglected by makers of these colours 
to profit by the admixture cf the cheaper varieties. Yellow colouring 
matters from phenol, aniline, naphthalene, and anthracene are known, 
and for the most part come into the market under the general name of 
“aniline yellow.” 

Naphthalene yellow and nitrophenol often pass under the name of 
aniline yellow, whereas on examination the colour may be found to 
consist entirely of powdered picric acid, or a mixture of picric acid 
salts, naphthalene yellow, &c. Aniline vrange is no better. Chrys- 
aniline, obtained from the bye-products of the fuchsine manufacture, 
combined with hydrochloric acid, and also mixtures of aniline yellow, 
naphthalene yellow, &c., with fuchsine, ammonium trinitrocresylate, 
&e., are all sold as aniline orange, or occasionally under some less 
known name, as Victoria orange, xanthine, &c. Many of these mix- 
tures may be detected as being mere mixtures by such simple means as 
the microscope, or treatment with water, alkalis, or acids, when differ- 
ences of solubility may serve to disclose the fact. 

The chief adulterant to be sought for is picric acid, as from its 
cheapness it is very likely to be used. The sample is treated with 
potassium cyanide in order to obtain the characteristic isopurpuric acid, 
or, if only small quantities are present, with chloride of lime, whereby 
chloropicrin is obtained, possessing a very strong odour, which is also 
sufficiently characteristic. 

Aniline orange is chiefly chrysaniline mixed with fuchsine. Of 
course the buyer sometimes wants his orange colour to have a decided 
red shade, when it becomes necessary to add a certain quantity of red 
colouring matter. The complete purity of chrysaniline can only be 
ascertained by an organic analysis. It contains arsenic, as much as 
8 per cent. having been found in one sample. This is estimated by the 
same method as was described in the case of fuchsine. 

The incombustible residue in chrysaniline orange is for the most 
part not considerable. In the case of the sample containing 8 per cent. 
of arsenic, it amounted to 123 per cent., in some others to not over 
5 per cent. The chrysaniline is mostly combined with hydrochloric 
acid. The method for ascertaining with what acid it is combined is the 
same as that recommended for the same purpose with rosaniline, 

In the orange colours picric acid also makes its appearance, being a 
cheap means of communicating a yellow tint to the red colours 
employed. This picric acid is a decided evil, as it diminishes the bril- 
liancy of pure colouring matters, and acts prejudiciously in several 
ways. “ Victoria orange” is often placed in the market as “ aniline 
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orange,” although it is a naphthalene colour. E. von Sammarnga 
states that ammonium trinitrocresylate comes into the trade as “ Vic- 
toria orange.”” These orange colours, which are mere red and yellow 
mixtures, are easily detected as being such by treatment with cold 
water, the differences of solubility furnishing very-good evidence. 
Mixtures of naphthalene-yellow and fuchsine are pretty common, but 
the microscope will frequently serve to distinguish the separate con- 
stituents of such mixtures. If the hot solution of such colouring 
matters be treated with tannin, a separation of these bodies may be 
effected. 


New Apparatus for Estimating the Tannin contained in the 
various Astringent Substances used in Tanneries. By A. 
TERREIL (Compt. rend., lxxviii, 690—692). 


THE process is based on the absorption of oxygen by tannin, in pre- 
sence of alkalis, and the apparatus is designed for commercial use. A 
standard is obtained by ascertaining how much oxygen a certain 
weight of pure tannin can absorb in 24 hours. The following estima- 
tions have been made by this process :— 


ME 96 06:56 0% se0eescncess 7°20 per cent. tannin. 
Dry extract of chestnut tree .... 61°26 

Yellow kino, in powder 

** Noix de Berrick,” in powder . 

AORCIR POGS 2c csscsccccs seccee 

Black catechu (lump) 


Yellow do. do. 
J. B. 


Laming’s Gas-Purifier. (Dingl. polyt. J., ecxi, 76.) After use, 
this substance, which consists of iron, oxide, and lime, is saturated 
with sulphur, ammonia, and cyanogen-compounds. The ammonia 
salts are extracted with water. The mass is then treated with lime, 
which causes the cyanides to go into solution, and on adding potassium 
sulphate, potassium ferrocyanide is produced. The insoluble iron sul- 
phide is used as a source of sulphur, and after use the ignited oxide 
may be again employed as a gas-purifier. 

W. R. 


Properties of Good Petroleum Oil. (Dingl. polyt. J., ccxi, 76.) 
A good petroleum should be colourless, or light yellow ; its smell should 
not be unpleasant; its specific gravity at 15° should not exceed 0804, 
and should not be under 0°795. When shaken with a mixture of 
equal volumes of sulphuric acid and water, it should impart a pale 
yellow colour to the acid, and itself become less coloured ; and finally, 
heated to 34°, it should not burn when a light is applied. 

W. R. 


Aldehyde Prepared by Ozonised Air. (Dingl. polyt. J., ccxi, 
76.) In the manufacture of lead acetate, aldehyde is obtained as one 
of the bye-products ; it is formed by the aid of ozonised air, and is used 
in the manufacture of aldehyde green. 


w. Rk. 
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XXXIX.—On the Products of the Decomposition of Castor Oil. No. 3. 
On the Decomposition by Excess of Alkaline Hydrate. 


By E. Netsow. 


By the distillation of castor oil with excess of alkaline hydrate, Bouis 
(Compt. rend., xxxiii, 143) in 1851 obtained a volatile oil, which he 
regarded as octylic alcohol. 

From the first, however, the exact products of this reaction have 
been uncertain, and there exists much discrepancy between the results 
of different investigators. Bouis, as above stated, first regarded 
the product as octylic alcohol, and after having been for a short 
time inclined to consider it as heptylic alcohol, returned, on further 
investigation, to his previous opinion. Bouis published no descrip- 
tion of the method of purification adopted by himself; and the next 
three investigators, by simply fractionating the crude product, obtained 
a moist substance of variable nature. On this account, although 
Moschin in 1852 (Ann. Chem. Pharm., |xxxvii, 3) obtained results 
indicating that the substance was octylic alcohol, Railton (Chem. 
Soc. J., vi, 205) and Wills (Chem. Soc. J., vi, 307) in 1853 found the 
reactions and analyses of their products inconsistent with this view ; 
and were led to regard it as heptylic aleohol. Towards the end 
of 1853, Bouis (Compt. rend., xxxviii, 935) published the method of 
purification adopted by himself, and gave results supporting the view 
that it was octylic alcohol. This view met with further confirmation 
from the researches of Squire (Chem. Soc. J., vii, 108) and Cahours 
(Compt. rend., xxxix, 259) in the course of the following year. 

In 1855 Limpricht, who had turned his attention to the subject, 
threw new light on the question, by declaring (Ann. Chem. Pharm., 
xcili, 242) that, in the reaction neither octylic nor heptylic alcohol was 
produced, but octylic aldehyde. In the same year Bouis (Compt. 
rend., xli,603) for the first time published the full details of his own 
method of preparation ; and maintained that while usually nearly pure 
octylic alcohol is produced, yet under certain modifications octylic alde- 
hyde might also be formed. Here for a short time the question 
rested as apparently solved. 

Two years later, in 1857, Staideler (J. pr. Chem., xxii, 241) pub- 
lished a more thorough investigation of the products of the reactiun, 
VOL. XXVII. 3M 
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and stated that there was formed neither octylic alcohol nor aldehyde, 
but a mixture of heptylic alcohol and methyl-hexyl ketone (methyl. 
cenanthol), which latter had been mistaken for its isomeride, octylic 
aldehyde. Dachauer in the following year, 1858 (Ann. Chem. Pharm., 
cvi, 269), obtained results showing that the product contained, as 
Stideler stated, methyl-hexyl ketone; but maintained that the 
alcohol produced was octylic and not heptylic. Petersen, however, in 
1861 (Ann. Chem. Pharm., eviii, 69) obtained results confirmatory of 
the view that the alcohol produced was heptylic and not octylic. After 
a short rest, the question was again taken up by Chapman in 1865 
(Chem. Soc. J., xviii, 290), who obtained results indicating that whilst 
besides methyl-hexyl ketone, mainly octylic alcohol was produced, a 
small quantity of heptylic alcohol accompanied it. Finally, Schor. 
lemner in 1868 (Proc. Roy. Soc., xvi, 376) showed definitely that 
octylic alcohol was produced ; and that Chapman’s supposed heptylic 
alcohol was probably a mixture of octylic alcohol with various hydro- 
carbons, chiefly octylene. 

A closer examination of the details of the various memoirs reveals 
much diversity in the methods by which the products dealt with were 
obtained ; and thus opens the enquiry whether the origin of many of 
the discrepancies may not be found in the different modes in which the 
subject of investigation was obtained. Moreover, the methods of 
separation and purification adopted in the several cases seem to have 
been entirely different one from the other, a circumstance which would 
apparently not be without influence on the results obtained. 

Bouis obtained his crude oil by rapid distillation at a high tempera- 
ture, and rectified the product repeatedly over fused potassium hydrate. 
Moschin, Railton, and Wills simply fractionated the oily distillate, 
and employed therefore a mixture as the basis of their investigations, 
whilst both Squire and Cahours examined only derivatives from 
the oil. Limpricht confined himself to examining only one product 
of the reaction. Stideler employed a smaller excess of alkaline 
hydrate, and a much greater heat than Bouis. Both Dachauer and 
Petersen confined themselves chiefly to the examination of products 
derived from the supposed alcohol, a course followed in the main by 
Chapman. Schorlemmer confined himself to demonstrating that 
by a certain method of conducting the reaction, octylic alcohol could be 
produced, using, however, more alkaline hydrate than Bouis, and a 
higher temperature than the rest. 

It was therefore evident that the whole question still required inves- 
tigation, not only for the purpose of clearing up the numerous discre- 
pancies between the results of different investigators, but also because 
as yet no attempt has been made to ascertain whether, by varying the 
process by which the crude oil is obtained, the alcohol produced may 
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not also be varied. And this appeared the more probable, as by this 
means it is known that members of either.the heptyl or octyl group 
can be produced at pleasure as heptyl aldehyde or methyl-hexyl 
ketone. 

It was now also possible to undertake the further elucidation of the 
question, from a different basis, namely by the reduction of the sub- 
stances under examination to known bodies of well established consti- 
tution; and this appeared a more favourable plan than the older 
method, inasmuch as the differences in composition to be determined 
by analysis were small, and readily influenced by the presence of 
mere traces of the accompanying products. The progress of chemical 
research of late years enables this method to be readily executed, as 
many terms of the then unknown heptyl series have been discovered 
and their properties well established, mainly through the researches of 
Schorlemmer, Grimshaw, Franchimont, &c. 

From the known properties of the heptyl group, it was evident that 
the only member of the possible alcohols of this series that could 
possess a boiling-point as high as 170°—180°, would be a primary one, 
yielding a heptylic acid on oxidation. 

It would also appear, from the boiling point of normal octylic alcohol 
being as high as 196°—197° (Renesse), that an alcohol of this series 
boiling between 175°—185°, could not be a primary alcohol, and would 
yield a ketone and acids of lower series on oxidation. 

Similarly many other methods appeared open to determine whether 
a mixture of two alcohols might not be produced by certain of the 
modifications of Bouis’ original process, which had been employed by 
Stideler, Petersen, &c., who had obtained an alcohol giving on 
analysis numbers in accordance with those of the heptylic series, and 
not with those of the octylic series. 

The method of preparing the mixture of castor oil, sodium hydrate, 
and water that was employed throughout was as follows :—The sodium 
hydrate, roughly powdered, was well mixed with the castor oil, and 
then, after adding the water, the whole was gently heated, stirring 
constantly until it solidified. As thus obtained, the mixture consisted 
ofa hard yellow mass, with a smooth surface and fracture. It was 
distilled in quantities of from one to two hundred grams from a copper 
flask, by means of a Bunsen burner. 

A. To determine the properties of the crude oil, a mixture made from 
5 parts of sodium hydrate, 4 parts of castor oil, and 6 parts of water 
was distilled quickly by a very high temperature. The crude product 
obtained, after drying over calcium chloride, consisted of a limpid pale 
yellow oil. Eighty-five grammes, on distillation, separated into 5 per 
cent. distilling between 100°—140°, 25 per cent. between 145°—165°, 


15 per cent. between 165°—177°, and 50 per cent. between 177°—185°, 
3M 2 
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The second and third portions gave gelatinous precipitates with sodium 
acid sulphite, and the last portion completely solidified with it. 

B. For comparison with this result, a mixture made with only one. 
fourth the amount of water was distilled, at first gently, and subse. 
quently at a higher temperature. The resulting oil was exactly like the 
last in appearance, and 130 grams were distilled. It separated into 
2 per cent. boiling below 140°, into one-sixth boiling between 140°— 
165°, nearly one-third boiling at 172°—177°, and not quite one-half 
boiling between 177°—185°. The two products thus appear identical. 
The fractions of the last were re-distilled, and the portions of each 
boiling above its upper limit, added to the next fraction above. Fraction 
140°—165°, separated into one-sixth boiling below 140°, and one-third 
boiling between 162°—167°, the remainder boiling above. Fraction 
168°—177° gave a mere trace below 168°, and three-fourths between 
173°—178°, but chiefly at 176°—177°. Fraction 177°—185° gave a 
few drops below 170°, two-fifths between 176°—178°, two-fifths between 
180°—182°, and the remainder boiling above 185°. 

The two chief portions, therefore, came over between 176°—178 
and 180°—182°, the former being the largest, and the two constituting 
three-fourths of the crude oil. From both portions nearly solidifying 
with acid sodium sulphite, it was evident that the portion boiling at 
176°—178° must be a mixture, as the boiling point of methyl-hexyl 
ketone is only 172°... A portion was distilled from potassium hydrate 
to destroy the ketone by Bouis’ method. It separated into one-fifth 
boiling at 167°—173°, evidently consisting chiefly of methyl-hexyl 
ketone, one-tenth between 175°—177°, apparently unaltered, and two- 
fifths boiling between 179°—184°. The residue was the brown resinous 
mass produced by the polymerisation of the ketone by the potassium 
hydrate. From this, then, it would appear that, of the portion boiling 
between 176°—178’, three-fifths was ketone and two-fifths alcohol. 

C. A mixture of 5 parts of sodium hydrate, 43 parts of castor oil, and 
1 part of water, was converted into a soap by the method already 
described, and distilled as quickly as possible by a powerful heat. The 
oil presented exactly the same properties as the last, and 220 grams 
were distilled. 

Below 140° some 5 grams came over, chiefly at about 125°, and 
between 140°—168° about the same quantity also distilled, chiefly near 
160°; between 170°—175° one-twelfth came over, and between 175°— 
177° a similar quantity. After steadily boiling between 177°—179 
until more than one-half had passed over, it rose to 180°, between 
which and 182° one-sixth distilled, finally rising slowly to 200°, nearly 
one-sixth more distilling over. 

In this case it was noteworthy that the fraction boiling at the first 
distillation below 170° was very small, the whole seeming to boil at 
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higher temperatures. Each fraction was then re-distilled on the same 
system as before. Portion 140°—168° separated into one-sixth boiling 
below 160°, and one-sixth boiling between 165°—168°, the rest, of 
course, boiling above. Portion 168°—177° separated into two-fifths 
boiling at 176°—177°, and one-fifth boiling 170°—175°. Portion 
178°—182° separated into a few drops boiling below 170°, about 5 per 
cent. boiling between 171°—175°, and three-fifths between 176°—178°. 
Portion 182°—200° gave one-half boiling at 176°—178°, and the rest 
boiling between 179°—182°. Finally, of the crude product over three- 
fifths boiled between 176°—178°, and one-fifth between 179°—183°. 
The resulting oily liquids appearing identical with the corresponding 
fraction in series B, the two were mixed. 

D. Equal weights of sodium hydrate and castor oil with one-fourth 
the weight of oil of water, were converted into a soap and distilled as 
quickly as possible at a hightemperature. The resulting oil was nearly 
colourless. 

Equal weights of sodium hydrate and castor oil with one-fifth of the 
weight of oil of water, were converted into a soap and distilled gently 
at first, the heat being somewhat increased toward the end. 

Twelve parts of sodium hydrate, 15 of castor oil, and 2 of water 
were converted into a soap and distilled at a moderate temperature. 

The oil from each of these series of experiments, on being examined, 
appeared to possess the same properties, all solidified with acid sodium 
sulphite, and all contained an alcohol besides the ketone; the three 
crude oils were, therefore, mixed, and 240 grams of them distilled. 

Below 140°, chiefly about 125°, one-twentieth ; between 140°—170°, 
one-twenty-fifth ; between 170°—178°, chiefly at 176°—177°, nearly 
two-fifths ; and between 178°—184° one-half came over. The last two 
portions were re-distilled separately. Portion 170°—178°, a few drops 
below 170°, one-half between 176°—180°, and the rest between 178°— 
181°. Portion 178°—184°, nearly two-fifths between 176°—178°, and 
three-fifths between 179°—183°, but chiefly at 179°—181°. These two 
portions, comprising 85 per cent. of the crude oil, were added to the 
similar portions from series B and C, as they all consisted of a mixture 
of a ketone and alcohol, apparently the same in each. 

It was evident that, by this means, the process of determining the 
products would be considerably shortened ; as if the resulting oil could 
be shown to consist merely of one ketone and one alcohol, variations 
made in the method of conducting the reactions and in the proportions 
of oil, water and sodium hydrate could exert no influence upon the 
nature of the product. The results of these fractional distillations 
show that the proportions of the two are certainly varied by these 
means. 

It now remained to separate the ketone from the alcohol in the 
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mixture obtained from the three series of experiments. Forty grams of 
oil, boiling at 173°—178°, was shaken up with sodium acid sulphite, 
The whole solidified to a white crystalline mass, which was collected, 
washed well with cold water, pressed between filter paper, and the 
mass decomposed by a solution of sodium carbonate. The layer of oil 
floating on the surface was separated, dried over calcium chloride, and 
distilled ; 85 per cent. came over between 174°—176°, and was marked 
methyl-hexyl ketone 8, while the residue consisted of a mixture of the 
ketone and alcohol. Repeated crystallisation with acid sodium sulphite 
failed to free the ketone @ from some trace of alcohol. 

For the purpose of preparing some pure methyl-hexyl ketone, a 
quantity of the crude oil was acted on by a bichromate oxidising 
solution (““Schorlemmer’s,” consisting of potassium bichromate, 
2 parts; sulphuric acid, 3 parts; and water, 10 parts); and after 
standing for some time, the whole was distilled. The layer of oil on 
the distillate was separated, washed with a solution of sodium car- 
bonate, and then with water, dried over calcium chloride, and fraction- 
ated. Between 170°—174°, three-fifths only distilled, the rest coming 
over between 174°—176°, owing to the presence of a trace of alcohol. 
A second portion of the crude oil was now treated in a similar manner, 
and three-fourths of the oily distillate came over between 170°—174°. 
The two portions boiling between 170°—174° were again fractionated, 

_and the portion distilling between 171°—172°, amounting to nearly 
nine-tenths of the whole, collected; it was found to consist of pure 
methyl-hexyl ketone (marked 8). 

Before destroying the ketone in the mixed distillates by treatment 
with potassium hydrate after Bouis’ system, it was necessary to ascer- 
tain that, by so doing, no new compound was formed that could inter- 
fere with the results. Twenty-five grams of the pure methyl-hexyl 
ketone (6) were accordingly placed in a flask with inverted condenser 
attached, and heated over potassium hydrate for two hours, the whole 
turning dark-red brown. It was then fractionated, and only one-tenth 
distilled between 160°—180°, and rather more than a tenth between 
180°—260°, the remainder consisting of a dark reddish-brown resinous 
mass. The distillates, on treatment with more potassium hydrate, 
were similarly converted into a resinous substance. It was evident, 
therefore, that the effect of the treatment with solid potassium hydrate 
was simply to remove the ketone without introducing anything else. 

Kighty-five grams of the oil, boiling between 170°—175°, were 
treated with solid potassium hydrate; the liquid turned pale yellow, 
gradually darkening to a deep red after twenty-four hours. It was 
distilled from potassium hydrate, and separated into one-tenth boiling 
between 140°—148°, one-third between 173°—180°, and one-fourth 
between 180°—190°, the- remainder not coming over. The three 
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fractions were all allowed to stand for some days over solid potassium 
hydrate, which turned them all yellow, and were then mixed and re- 
distilled ; one-fifth came over below 170°, one-fifth between 170°—180°, 
and one-half between 180°—187°. The last two fractions again 
allowed to stand over potassium hydrate still turned yellow, they were 
again distilled from potassium hydrate, two-fifths coming over between 
170°—178°, and a like amount between 178°—184°. Of the original 
oil, however, over one-half had been resinised by the potassium 
hydrate. 

The greater portion of the oil distilling between 178°—184° (series 
B, C, D), was allowed to stand over potassium hydrate, and the result- 
ing deep red liquid distilled from fresh portions of hydrate. Between 
160°—170°, only a trace came over; between 173°—178°, one-fifth ; 
and between 179°—185°, nearly one-half. The last two portions were 
still acted on by potassium hydrate, and on being mixed and again 
rectified from potassium hydrate, separated into two-fifths coming over 
between 173°—178°, and three-fifths between 178°—185°. Of the 
crude oil, however, two-fifths had been resinised by the potassium 
hydrate. By similar treatment, the portion boiling between 140°—168° 
of the three series (B, C, D), was separated by three distillations from 
potassium hydrate into nearly one-half boiling between 120°—168° ; 
one-eighth boiling between 173°—178° ; and one-fourth boiling between 
178°—185°, the rest having been resinised. 

The corresponding fractions of each of these three portions that had 
been thus acted on by potassium hydrate, were now mixed. The 
portion boiling between 178°—185° was allowed to stand for some days 
over potassium hydrate, which still turned it slightly yellow, and was 
rectified over potassium hydrate. Between 174°—178°, one-third came 
over, two-fifths between 179°—186°, and one-tenth below 200°, some 
being still polymerised. After being again treated with, and rectified 
over potassium hydrate, it was finally separated into one-seventh boiling 
between 174°—178°, and six-sevenths between 179°—182°. Potassium 
hydrate had no longer any action on this latter portion, which was, 
therefore, Bouisand Schorlemmer’s octylic alcohol, and was marked @. 

An examination of the above percentages shows that of the oil boil- 
ing between 170°—178°, about one-fifth, and of the oil boiling between 
178°—185°, about one-half, was octylic alcohol, nine-tenths of the rest 
being the ketone. It was also apparent that only by five or six dis- 
tillations from potassium hydrate could the ketone be removed, a 
circumstance having important bearings on previous investigations. 

There could be no doubt that the alcohol obtained as above was 
what Bouis and Schorlemmer have shown to be oetylic aleohol ; it 
was, however, carefully analysed by combustion with cupric oxide and 
oxygen gas, 
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Found. 
73°69 
13°67 
12°64 


Although this gave direct evidence that only one alcohol, and that 
octylic, existed in the crude product, it was judged best to make a 
direct search for Stideler’s and Petersen’s heptylic alcohol bya 
method based on their own processes. 

Fifty grams of the oil, distilling between 173°—178°, was shaken up 
with acid sodium sulphite solution, and after standing for 24 hours the 
white crystalline mass obtained was washed with water and ether, and 
squeezed in muslin, moistening well with ether. The resulting crystal- 
line mass was decomposed by hot water, the oil which rises to the sur- 
face, and amounting to half that used, was collected, dried, and 
distilled. Between 174°—178° one-seventh came over, and five-sixths 
between 178°—180°. This last portion was again treated with acid 
sodium sulphite, after washing with water, moistening with ether, and 
squeezing between folds of muslin. On decomposing this purified 
crystalline mass with hot water, about one-third of the oil employed 
was obtained, and distilled between 173°—178°. The ether from the 
last obtained ethereal washings was distilled off, and one-half of the 
weight of oil employed obtained, two-thirds of which boiled between 
178°—180°, but instantly solidifying with acid sodium sulphite solution. 
It was evident that by this means the ketone could not be obtained 
pure. 

From the ethereal washings of the first treatment with acid sodium 
sulphite, the ether was distilled off, and the resulting oil obtained, 25 
grams in amount, was fractionated, when one-tenth came over between 
174°—179°, and nine-tenths between 179°—184°, but both portions 
still contained ketone, as they combined with acid sodium sulphite. 
They were therefore mixed, and the oil from the ethereal washings of 
the second treatment with acid sodium sulphite added, and the whole 
again treated with the sulphite. The resulting semi-solid mass was 
again pressed through folds of muslin, when two-thirds of the oil 
easily separated, and on treating this portion again with acid sodium 
sulphite, only a mere trace combined. The oil separated from this was 
then washed, dried, and distilled, and the portion coming over between 
178°—180°, amounting to nine-tenths of the whole, was collected. As 
this was obtained in the same manner as Stiideler’s heptylic alcohol, it 
was socalled. Petersen, who prepared his in the same manner, gave 
his alcohol a final rectification over potassium hydrate. A portion of 
this was therefore similarly treated, little apparent action taking place, 
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and the resulting alcohol still distilled between 178°—180°. This 
was termed Petersen’s heptylic alcohol. Further examination of these 
products was deferred. 

E. It was also necessary to examine the products of the methods of 
Bouis and Schorlemner. A soap was prepared from 7 parts of 
castor oil, 6 of sodium hydrate, and 2 of water, and distilled by 
means of a powerful heat as quickly as possible. The pale yellow 
oil, amounting to one-fifth of the weight of castor oil employed, was 
allowed to stand over, and then rectified from, potassium hydrate, 
80 grams being taken. Between 140°—170° about one-twentieth came 
over; between 170°—178°, one-half; between 178°—185°, one-tenth ; 
and between 185°—200°, one-sixth. The fractions 140°—185° were re- 
distilled from potassium hydrate ; one-tenth came over below 170°, and 
three-fourths between 170°—180°. This latter portion was again dis- 
tilled from potassium hydrate, when one-half came over between 173°— 
182°, and two-fifths between 182°— 200°. The former portion was 
rectified once more from potassium hydrate, when one-tenth came over 
below 170°, one-third between 173°—180°, and the rest between 180°— 
186°; but the potassium hydrate had now no longer any action on the 
oil, which remained perfectly colourless. The various portions boiling 
above 180° were now mixed and rectified over potassium hydrate, 
which remained throughout perfectly unaffected, and the oil distilled 
between 181° and 183°. The amount obtained was one-half of the 


crude product, the remainder, consisting of one-twentieth, distilling 
between 173°—178°, about twice as much distilling below 150°, and 
one-third which had been destroyed by the action of the potassium 


hydrate. 

This is Bouis and Schorlemmer’s octylic alcohol, and was marked 
8, and it was evident that any heptylic alcohol that might have been 
formed must be contained in the small portion boiling between 173°— 
178°, which was unaffected by potassium hydrate. 

F. A soap was made from equal parts of sodium hydrate and castor 
oil, with a quantity of water equal to one-fourth of the weight of oil, 
and was distilled at a medium temperature, the resulting oil being 
allowed to stand over potassium hydrate for a long time. Eighty 
grams of the dark-red thick oil obtained was then rectified repeatedly 
over potassium hydrate, in the same manner as the last, until the 
hydrate remained without action on the oil. By this means the crude 
oil was separated into one-thirtieth distilling below 165°, one-twentieth 
distilling between 170°—180°, and one-third of its weight of pure 
octylic aleohol, boiling between 181°—184°, which was added to the 
last, while more than one-half had been destroyed by the-action of the 
potassium hydrate. Comparison of this result with the last shows 
that the percentage of ketone increases as the temperature is lowered. 
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After having been again rectified, the octylic alcohol (8) boiled con. 
stantly between 181° and 183°, and had a specific gravity of 0°823 at 
16°C. It gave on analysis the following very accordant numbers :— 


Found. 
73°76 73°70 
13°76 13°75 
12°48 12°55 


This was, therefore, a pure octylic alcohol, and obviously, from its 
boiling point, a secondary alcohol, at least ; and according to Schor- 
lemmer it was the secondary alcohol methyl-hexy! carbinol— 


— 
C H ’ 
OH 


On oxidation this gives, of course, a mixture of caproic and acetic 
acids, as was found by Schorlemmer. It was necessary, however, to 
redetermine this point for the alcohol in question. 

Pure octylic alcohol, as prepared by each of the preceding methods, 
was oxidised by Schorlemmer’s bichromate solution as long as any 
action took place, and the whole distilled. The aqueous distillate 
separated from the ketone which formed was neutralised with sodium 
carbonate, evaporated to dryness, and after being completely decom- 
posed by dilute sulphuric acid, distilled. 

The distillate consisted of an oily acid floating on an aqueous layer, 
consisting of acetic acid holding a little of the oily acid in suspension. 
To determine the nature of the oily acid it was washed cautiously and 
converted into the barium and silver salts, which were analysed. 


For Ba{C,H10,},, Ba per cent. Theory 37°31. Found 37°58 
For AgC,H,,0., Ag per cent. Theory 48°43. Found 48°37 
For AgC,HiO2., Ag per cent. Theory 48°43. Found 48°47 


It was, therefore, caproic acid, and consequently the octylic alcohol 
is the same as Schorlemmer’s methyl-hexy] carbinol. 

The ketone found floating on the aqueous distillate was dried after 
washing, and distilled, coming over between 170°—172°, and was 
evidently methyl-hexyl ketone. 

G. For the purpose of still further examining the alcohol, a number 
of its derivatives were prepared, the olefine being first taken. 

A portion of the alcohol was rectified twice from fused zine chloride, 
and fractionated after drying over calcium chloride and potassium car- 
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bonate. Between 120°—125° only a few drops distilled, then three- 
fourths came over between 125°—128°, and one-fifth more below 130°. 
After removing the last traces of moisture by a second rectification, the 
pure olefine was cbtained, boiling between 126°—128°, and having 
asp. gr. of 0°714 at 22°. This was evidently octylene, which Bouis 
found to boil at 125°, and to have a sp. gr. of 0°723 at 16°, as a hepty- 
lene would have boiled below 123°. The alcohol therefore must have 
been entirely free from any hepty] alcohol. 

The octylene thus obtained combined energetically with bromine to 
apale yellow, heavy, oil, distilling, with decomposition, at about 200°, 
and slowly losing bromine at 100°. It could not be perfectly purified, 
but was merely well washed with dilute potassium hydrate and water, 
and dried. On analysis it gave— 


For C;H),Brz. Theory. Found. 
Br per cent. 58°8 57°6 


On passing a current of chlorine through octylene, it is entirely 
absorbed, the whole becomes hot and turns thick and green, and after 
a time evolves hydrochloric acid gas. The current is then stopped, and 
the heavy oil is well washed with water and dilute sodium carbonate, 
dried, and rectified. Nine-tenths comes over between 197°—240°, while 
the rest blackens and decomposes at that temperature. After washing 
and drying the distillate, it distils nearly entirely between 206°—210°, 


and forms a heavy oily liquid, with a peculiar strong aromatic odour, 
On analysis, it gave the following results, showing it to be octylene 
dichloride :— 


For CgHj5Cle. Theory. Found. 
Cl per cent. 38°8 38'2 


If the current of chlorine is continued merely for a short time, so as 
to convert only a portion of the octylene into chloride, it is separated, 
on careful fractionation, into octylene dichloride boiling between 
205°—210°, and unaltered octylene boiling at 128°—135°. 

Pure octylic alcohol was treated with bromine and phosphorus, and 
the thick, heavy, red oil obtained was well washed with dilute potas- 
sium hydrate and water, and dried. Pale yellow oil, possessing a 
slight pleasant odour, decomposing slightly when kept, and decom- 
posing at 190° before distilling. On analysis it gave the following 
numbers : — 

For CsH,;Br. Theory. Found. 
Br per cent. 41°45 41°28 


By acting on octylie alcohol with phosphorus pentachloride as long 
as any hydrochloric acid gas was liberated, washing the resulting pink 
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oil with water and dilute potassium hydrate, and carefully fraction. 
ating, a colourless thin mobile liquid, with a faint odour not unlike 
oranges, was obtained. This boiled between 168°—174", and gave, on 
analysis, numbers showing it to be octylic chloride. 


For C,H,,;Cl. Theory. Found. 
Cl per cent. 23°90 24°31 


If prepared by Groves’ method, by the simultaneous action of zinc 
chloride and hydrochloric acid, it is readily obtained, but mixed with 
a small quantity of octylene. 

H. It now remained to examine the heptylic alcohols of Stiideler 
and Petersen, and as their alcohols were sensibly identical, a mixture 
of the two was used for this purpose. 

The alcohol was twice rectified over fused zine chloride, and the dis- 
tillate dried and fractionated, when three-fourths came over between 
123°—127°, chiefly at 125°—126°, and one-fourth more nearly below 
130°. The residue, boiling a little above 130, was shaken up with 
acid sodium sulphite, when it partially solidified, showing the presence 
of a trace of ketone in the original alcohol ; this could not be detected 
by the acid sodium sulphite. The olefine thus obtained, which possessed 
the same physical characters as that from octylic alcohol, was shown 
by its property of boiling at 125°—127° to be not a heptylene, which 
would have boiled below 100°, but octylene. 

From Petersen’s heptylic alcohol, treated in a similar manner, was 
separated a small quantity of the ketone, which, boiling at 170°—172"’, 
was evidently methyl-hexyl ketone. 

The supposed heptylic alcohol was, therefore, without doubt, essen- 
tially octylic alcohol mixed with a small quantity of methyl-hexyl 
ketone. The presence of this latter would account for the increased 
percentage of chlorine found by Petersen in the chlorine-derivative, 
and is in accordance with, the vapour-density, 4°34, obtained by him. 
For the purpose of comparison with the pure octylic alcohol, this 
alcohol of Stideler and Petersen was analysed, and gave the follow- 
ing results :— 


Found. 
73°63 
13°83 
12°54 


The cause of the iow percentages obtained by Petersen and 
Stideler remains undiscovered, but possibly lay in the alcohol retain- 
ing a trace of moisture. An octylic alcohol retaining about one and a 
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half per cent. of moisture, would give numbers agreeing with those of 
Stideler and Petersen; and octylic alcohol, like others of this 
series, does retain moisture with some persistency. ° 

I. It remained to examine also the small portion of oil boiling between 
170°—178°, obtained in the preparation of the octylic alcohol by 
Bouis and Schorlemmer’s process; this was not affected by 
potassium hydrate. For although a similar liquid obtained by the 
latter had been shown by him to consist of a mixture of hydrocarbons 
and octylic alcohol, yet it could not be assumed to be likewise so with 
this portion. 

By the action of phosphorus pentachloride it turned red, and 
evolved much hydrochloric acid gas from presence of an alcohol. 
After well washing with dilute sodium carbonate and water, it was 
dried and rectified repeatedly over potassium carbonate, by which 
means it was completely separated into two portions, boiling at 170°— 
175°, and 190°—210°, possessing all the properties of octylic chloride 
and octylene dichloride, and on analysis gave numbers agreeing with 
these, although the quantity of each was too small for complete puri- 
fication. 

A second portion was then rectified several times over fused zinc 
chloride, and on fractionation was resolved into octylene boiling 
between 123°—128°, and a small trace of oil boiling between 130°— 
140°, and containing a small quantity of ketone. This oil then, like 
Schorlemmer’s, probably consisted of octylic alcohol, whose boiling 
point had been lowered by admixture with a small quantity of octylene, 
and a trace of methyl-hexyl ketone. 

J. There was only now a small quantity of oil from the preparation 
of octylic alcohol, &c., that had not been examined, and this had been 
merely rectified over potassium hydrate several times. It was twice 
distilled from fused zinc chloride, and after drying, it was by frac- 
tionating resolved into nearly equal volumes of methyl-hexyl ketone 
boiling at 169°—173°, and octylene boiling at 125°—129°; while a 
small quantity remained which boiled between 130°—140°, consisting 
of a mixture of the two. 

The octylene obtained by this means was converted into octylene 
dichloride by the action of a current of chlorine in presence of water, 
and the resulting chloride, which boiled at 206°—210°, was analysed, 
with results agreeing fairly with the theoretical numbers. 


For C3Hj,.Cly. Theory. Found. 
Cl per cent. 38°'8 39°3 
This portion, therefore, as might have been expected, consists of a 


mixture of methyl-hexyl ketone and octylic alcohol. 
K. It was noticed that a portion, if not the whole of the methyl- 
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hexyl ketone, whether obtained directly from the crude oil, or by the 
action of oxydising agents, usually boiled as high as 176°—178°. As 
this is the boiling point of Limpricht’s octylic aldehyde, instead of 
172°, the boiling point of methyl-hexyl ketone, it seemed to invite 
some further examination. 

When impure methyl-hexyl ketone, boiling between 170°—178°, 
separated by simple rectification of the crude oil, is oxidised by repeated 
distillation with an oxidising solution (Schorlemmer’s bichromate) 
as long as any action occurs, the resulting ketone boils between 
170°—178°, but chiefly between 174°—177°. On investigation, 
however, this was found to be owing to its still retaining ob- 
stinately traces of alcohol, not separable by the action of either the 
oxidising solution, nor by that of acid sodium sulphite. By repeated 
rectification over zinc chloride this alcohol can be removed, and on dis- 
tillation the liquid resolved into four-fifths boiling between 170°—173°, 
and one-eighth boiling at 165°—170°, while the rest came over below 
174°, both the latter portions being almost pure ketone. That coming 
over at 165°—170° may, by careful and repeated fractionation, be 
separated into octylene boiling at 125°—133°, and methyl-hexy] ketone 
boiling at 169°—172°. The cause of the higher boiling point is there- 
fore manifest, and explains probably that of Limpricht’s supposed 
aldehyde. 

When pure, methyl-hexyl ketone is a colourless, thin, limpid oil, 
having a peculiar aromatic odour, and hot, bitter taste. It boils con- 
stantly between 171° and 172°, and has a specific gravity of 0°811 at 
18°. It is oxidised very slowly and partially by the action of potassium 
bichromate and dilute sulphuric acid, yielding a mixture of caproic and 
acetic acids. Nitric acid oxidises it energetically, forming nearly all 
the lower members of the acetic series of acids, together with nitro- 
compounds, amongst which dinitro-octylene predominates. By the 
action of phosphorus pentachloride it is slowly converted into chlo- 
rinated derivatives, octylene dichloride boiling at 195°—205° being 
the chief. Bromine acts energetically on the ketone, forming a dark, 
orange-coloured, thick, heavy oil, boiling, with decomposition, at 190°— 
210°, and having the characteristic aromatic odour found in both 
octylene chloride and bromide. 

With a solution of acid sodium sulphite, the ketone forms a white 
crystalline mass, gradually hardening in the air. The compound has 
a very powerful, peculiar, penetrating, aromatic odour, exerting a strong 
action upon the eyes, and is but slightly soluble in alcohol or ether. 
By cold water it is slowly dissolved, with partial separation of the 
ketone, but by hot water it is rapidly and completely decomposed. 

From its reaction there could be no doubt that Stideler, Petersen, 
and Schorlemmer’s view of its constitution is perfectly correct. 
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L. For the purpose of ascertaining the effect of change of alkaline 
hydrate upon the products obtained, the oil produced by the distilla- 
tion of mixtures of potassium hydrate and oil, in the proportion of 
from three of hydrate to one of castor-oil, to one of hydrate to three 
of castor-oil, was examined. The resulting products were, however, 
found to be identical in nature with those already described. 

A similar result was also produced by the substitution of soda-lime 
for sodium hydrate, with the exception that the amount of sebacic 
acid was somewhat decreased. 

M. From the results that have been detailed, it appears, therefore, 
that the sole product of the decomposition of sodium ricinolate by dis- 
tillation with excess of sodium hydrate, consists of a secondary octylic 
alcohol, namely, methyl-hexy] carbinol, and the corresponding ketone, 
methyl-hexyl ketone, without any heptylic alcohol. 

The ratio between the amount of alcohol and ketone appears to 
depend upon the excess of alkaline hydrate and the temperature 
employed, and the relatively greater yield of alcohol varies directly as 
the temperature and excess of alkaline hydrate, within, of course, 
proper limits. 

It would therefore appear that the heptylic alcehol of Railton 
and Wills was a mixture of octylic alcohol and methyl-hexyl ketone ; 
that of Chapman, a mixture of octylic alcohol with the same ketone 
and octylene; and in all probability that of Stideler and Petersen 
was somewhat impure octylic alcohol, not entirely free from moisture. 

N. The properties of the pure products obtained by these methods, 
together with their derivatives, are at present undergoing more detailed 
investigation. 


XL.—On the Action of Nitrosyl Chloride on Organic Bodies.—Part I. 
On Phenol. 


By Wituiam A. Titpen, D.Sc. Lond. 


Nirrosyt chloride appears to act upon organic bodies in several different 
ways. In some instances it replaces hydrogen by NO, producing nitroso- 
compounds. At present indications of this mode of action have been 
obtained only in the case of one body, acetanilide, but probably other 
secondary derivatives of ammonia, containing either positive or nega- 
tive radicles, would give a similar result, and I hope shortly to bring 
under the notice of the Society experiments in this direction. 

In other cases nitrosyl chloride effects the substitution of chlorine 


852 TILDEN ON THE ACTION OF NITROSYL CHLORIDE, ETC. 


for hydrogen, with liberation of nitric oxide, but its more general 
action is that of an oxidising agent. 

The object of the present note is to record a somewhat remarkable 
reaction which occurs when this body acts upon phenol. In this case 
it appears to oxidise the phenol to quinone, which is then converted 
into chlorinated quinones, the nitrosyl] chloride itself suffering reduc- 
tion, not merely to nitric oxide or nitrogen, but being actually con- 
verted in great part into ammonium chloride. 

When dry nitrosyl chloride, NOCI, is passed into pure phenol, much 
heat is developed, and the product is a semi-solid, black, pitchy 
substance. The phenol to be employed was therefore dissolved in 
about twice its weight of glacial acetic acid, which was not found to be 
appreciably affected, and the mixture was kept cool. The action of nitro- 
syl chloride gas produces a deep purple coloration, which afterwards 
changes to red, and ultimately to reddish-brown, whilst a considerable 
quantity of crystalline matter is deposited. Throughout the operation 
nitric oxide, hydrochloric acid, carbon dioxide, and probably nitrogen 
gases are abundantly evolved, and at different stages of the process, 
quinone, and a red substance having the properties of phenoquinone, 
can be detected by distilling the product with water. The crystalline 
deposit, filtered off and purified by recrystallisation and sublimation, 
turned out to be chloranil, probably containing a small quantity of one 
of the less chlorinated quinones. It was easily recognised by its 
crystalline form, and by estimation of chlorine. ‘2876 gave 6572 
gram of silver chloride, corresponding with 56°5 per cent. of chlorine. 
Chloranil contains 57°7 per cent. 

The liquid filtered from the chloranil gave, on addition of water, a 
copious, earthy, brown precipitate, which contained chloranil, together 
with a considerable quantity of a black amorphous substance. The 
latter is almost insoluble in benzene, but dissolves readily in alkalis, 
and is reprecipitated by acids. When heated it gives off a few drops 
of a brown oil, and leaves a bulky residue of carbon. It contains 
nitrogen. The aqueous liquid holds in solution ammonium chloride, 
which was identified by its crystalline form, and by all the usual quali- 
tative tests. Probably in the later stages of the experiment much of it 
is destroyed by the nitrosyl chloride; but even when excess of that 
substance has been employed, a sufficient quantity remains to admit of 
its being collected and purified by recrystallisation and sublimation. 
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XLI.-—Aniline and its Homologues, §c., in Coal-tar Oils. 


By Watson SMITH. 


Quantities of the various tar oils were treated with 5 per cent. by 
volume of sulphuric acid, well shaken, and allowed to stand. The 
dark coloured acid mixture was afterwards separated, mixed with 
about its own bulk of water, and heated to ebullition. A thick tarry 
mass settled down to the bottom of the vessel, solidifying to a pitch- 
like solid on cooling, the supernatant aqueous fluid being of a red 
colour, and exhaling a very disagreeable odour. This red liquid was 
taken and distilled with caustic soda, added in excess. The distillate 
was collected and examined in the manner, and with results hereafter 
following :— 

Red or Anthracene Oils and Creasote Oils——The vapours which dis- 
tilled over had an ammoniacal and at the same time a peculiar ethereal 
odour. The portions passing over first were found to contain most 
aniline; though altogether the amount was but very small. There 
was quite sufficient to give distinctly the blue reaction with chloride of 
lime. 

Ordinary Coal Naphtha.—The black mass of spent acid, as it is 
called, was diluted, and distilled with caustic soda, as above described. 
A much more considerable quantity of aniline and its homologues, 
&ec., was obtained from this source than from the preceding. 

(1.) Ammonia, water, and but little aniline came over. 

(2.) The distillate began to drop rather oily. 

(3.) The distillate dropped very oily. Globules of the oil floated 
about in the liquid. 

Common salt was added to the above distillate, when all the oils 
were thrown up to the surface in a separate layer. 

Benzol.—A quantity of the black spent acid obtained in treating and 
rectifying benzol was distilled with soda in the same manner as above 
described. A larger yield of oils than from the naphtha was obtained. 
In the portion corresponding with that marked No. (3) in the case 
of the naphtha, large globules of oil settled down to the bottom of 
the receiver. 500 c.c. of the black acid were taken and diluted with 
1,000 c.c. of water, and the whole heated to boiling to separate the 
tarry matter. The red diluted acid liquid was treated with excess of 
sodium hydrate at 1°35 sp. gr., and distilled. On treating the distil- 
late with common salt, 25 ¢.c. of oils were obtained. This oil con- 
tained a considerable amount of aniline, which came over during the 
first stage of the distillation. 
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Some fuchsine was prepared with some of the aniline oil, little in- 
ferior in tint to that from the pure commercial aniline. The less volatile 
portions of the oil obtained on the addition of common salt to the above 
distillate solidify on addition of a drop of sulphuric acid, the solid mass 
rapidly turns brown on exposure to the air, and, with chloride of lime, 
does not exhibit much of the blue coloration, this being almost lost in 
the preponderance of a reddish-brown colour. 

The oils obtained by treating the acid from the heavier naphtha 
were found to contain the largest quantity of aniline. 

A quantity of the oils thrown up on addition of common salt to the 
distillate, after distilling with sodium hydrate, was placed in a small 


retort, and carefully fractionated. © 
Temp. °C. _ Per cent. 
volume. 
(a.) This portion only partially solidified 5 
with sulphuric acid, but yielded a Below 109" = 
. ° . 150 42 
deep blue coloration with chloride of ™ ° 
PE SidWehed nin Chekedues eenvenns » MO Mit) 


(b.) Solidified with sulphuric acid to a 180° 7 
brown-coloured mass. This did not ” 990° 3} (b.) 
yield nearly so good a blue as the last 1“ 


Those oils known as the light coal-tar oils, varying in specific 
gravity from 0°900 to 1-000, are those which appear to contain aniline 
in largest quantity. The aniline is also less contaminated with other 
homologues difficult of separation, which have a deleterious effect upon 
any colours prepared from the oil thus obtained. The oils obtained 
from the crude benzol are larger in quantity than from the other 
sources, but contain less aniline. 


XLIT.—On the Action of Chlorine, Bromine, §c., upon Isodinaphthyl. 
By Watson Smiru and James M. Poynrine. 


Asout three years ago one of us published an account of the discovery 
of isodinaphthyl, showing that in an attempt practically to realise the 
equation 7(CyHs) = 5C,\,.Hi» + 6H, by passing naphthalene vapour 
through a red-hot tube, we obtained the following result instead :— 
2(CywHs) = CoHy + 2H.CoHy, or on } that is isodinaphthyl. 
10447 
This body was found to have a boiling point somewhat higher than 
that of anthracene ; its meltirg point was about the same as the melting 
point of anthracene. Recently, the authors prepared a quantity of 
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this body, for the purpose of trying the effect of certain reagents upon 
it. The difficulty and tediousness of the mode of preparation pre- 
vented us from obtaining a sufficient quantity to enable us to make 
anything like an elaborate research. 


The Action of Chlorine upon Isodinaphthyl. 


A quantity of the substance was dissolved in carbon disulphide, and 
chlorine, dried by sulphuric acid, passed through the solution, till the 
chlorine ceased to be abSorbed, no more hydrochloric acid gas escaping, 
but only chlorine. The liquid was now shaken with sodium hydrate 
solution, and afterwards evaporated carefully to dryness on the water- 
bath. A transparent, yellowish, gummy liquid was left, solidifying on 
cooling to a transparent, resinous mass. This resinous body was found 
to be very soluble in ether, less so in alcohol. Neither alcohol strong 
or diluted with water, nor water itself, would precipitate the substance 
from its solution in ether. From its solution in alcohol it was readily 
thrown down by addition of water, as a pure white, flocculent precipi- 
tate. This precipitate was well washed on the filter, and dried below 
100°C. It forms a whitish, amorphous powder, which fuses con- 
siderably below 100°. 

The percentage of chlorine was determined in this body, by burning 
it with pure lime, dissolving in dilute nitric acid, precipitating with 
silver nitrate, and weighing as silver chloride. 

Weight of substance taken, 0°4230 grm. 


AgCl obtained = 0°6002 grm. 
Ag ” = 0°0223 ,, 


Hence p.c. chlorine = 36°22 p.c. 
The body CHCl, contains 36°22 p.c. chlorine. 
II. Weight of substance taken, 0°4786 grm. 


0°6732 AgCl obtained. 
00296 Ag, 


Hence 36°81 p.c. chlorine. 


i. 31. Cx9Hj Cl, contains 
36°80 p.c. 36°81 p.c. 36°22 p.c. of chlorine. 


The Action of Bromine upon Isodinaphthyl. 


The substance was treated with excess of bromine, when a violent 
action ensued, the temperature rising considerably, and much bydro- 
bromic acid gas being evolved. ‘The product was dissolved in carbou 


» 
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disulphide, shaken with soda solution, and the solvent was evaporated, 
leaving the bromine product as a resinous mass, much less soluble in 
alcohol and ether than the chlorine product. It was precipitated from 
its ethereal solution by dilute alcohol, and the precipitate was well 
washed and dried on the water-bath. The product haviug a melting 
point considerably higher than the chlorine product, there was no 
danger of its fusing. 

The precipitate from ether was an almost pure white, amorphous 
substance, freely soluble in ether, much less in absolute alcohol, inso- 
luble in water. Both this and the chlorine product are quite uncrystal- 
lisable. The bromine in it was determined as with the chlorine pro- 
duct. 

Weight of substance taken = 0°2180 grm. 

AgBr obtained = 0°3478 grm. 
Ag - 0°0039 _,, 


Hence 69°17 p.c. bromine. 
The body, C.H;Br; contains 69°39 p.c. Br. 
II. Weight of substance taken = 0°3288 grm. 


AgBr obtained = 0°5070 grm. 
Ag = (OO177 ,, 


” 


Hence 69°68 p.c. bromine. 
III. A portion of the bromine product was dissolved in ether, and 


only partially precipitated by weak alcohol, the first portion being taken 


for analysis. 
This was found to contain 68°92 p.c. bromine. 


The Action of Sulphuric Acid. 


A quantity of isodinaphthyl was treated with concentrated sulphuric 
acid, in which it dissolved on warming. The mixture was now diluted 
with water, and neutralised with barium carbonate and filtered. The 
filtrate was strongly fluorescent (delicate blue). Dilute sulphuric acid 
was now added to slightly acid reaction, and then barium hydrate solu- 
tion, till no further precipitate appeared ; the liquid was then filtered, 
and the filtrate evaporated very carefully to dryness on the water-bath. 
A straw-coloured scaly mass was left, consisting of the sulpho-acid. It 
volatilises at a low temperature, in delicate little needles, and is very 
soluble in water, the solution possessing a delicate light blue fluo- 


rescence. 
The barium salt was obtained by evaporating the filtered solution, 


after treatment with barium carbonate as before mentioned. This eva- 
poration appears to cause some slight decomposition, as a white preci- 
pitate soon begins to separate, and continues to fall and increase 
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during the evaporation. This precipitate was found to be soluble in 
dilute hydrochloric acid, a precipitate being formed in the hydrochloric 
acid solution on addition of dilute sulphuric acid. 

The sodium salt was obtained by precipitating the solution of the 
barium salt with sodium carbonate solution, and filtering. The filtrate 
was evaporated carefully to dryness on the water-bath, whereby a straw- 
coloured scaly residue is obtained. This body is very soluble in waiter, 
yielding a fluorescent solution. 

It may be interesting to mention that on treating isodinaphthyl with 
concentrated sulphuric acid, the hycrocarbon being slightly tinged 
yellow (i.e., not quite freed by purification from the peculiar yellow 
body accompanying it, and formed simultaneously with it in the red 
hot tube), a beautiful violet solution is formed, which on heating 
changes to green, and then to brown. 

A solution of isodinaphthyl in absolute alcohol, especially when this 
hydrocarbon contains a trace of the yellow substance already men- 
tioned, is characterised by a beautiful blue fluoresence, eclipsing that 


of quinine solutions. 


XLITI.— On Hydrogen Persulphide. 
By Wiuuiam Ramsay, Ph.D. 


Hyprocen persulphide was discovered by Scheele, and more minutely 
examined by Berthelot. He obtained it by pouring a solution of 
potassium pentasulphide into hydrochloric acid. Thénard (Ann. 
Chim. Phys., xlviii, 79) was induced to investigate its analogy with 
hydrogen peroxide, at that time recently discovered ; and Liebig (Amn. 
Chem. Pharin., ii, 19) commented on Thénard’s paper, and suggested 
that oxygen might be one of the constituents of the compound, a sup- 
position, however, which he afterwards retracted. Kemp (Ann. Chem. 
Pharm., xviii, 170) prepared liquid hydrogen iodide by heating iodine 
dissolved in hydrogen persulphide in a sealed tube. No formula is 
ascribed to this substance by any of these chemists, for all seem to 
have supposed it to have a composition analogous to that of hydrogen 
dioxide. 

Some years ago, A. W. Hofmann (Compt. rend., Ixvi, p. 1095) 
prepared a compound of hydrogen persulphide with strychnine, in 
which one molecule of strychnine was combined with one molecule of 
H.S;. Accordingly he assumed this to be its formula. It was with a 
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view of verifying Hofmann’s statements that the following experi- 
ments were made. 

Preparation of Hydrogen Persulphide.—A solution of ammonium 
sulphide in alcohol was made by saturating alcohol with gaseous ammo- 
nia, and afterwards charging it with hydrogen sulphide. It was then 
shaken with sulphur, a large quantity of whichit dissolved. On adding 
it to a cold saturated alcoholic solution of strychnine, the mixed fluids 
became turbid, and after some hours the sides of the flask were covered 
with crystals. Twenty-four hours were allowed for the complete sepa- 
ration of the compound. It was then filtered off, washed with alcohol, 
in which it proved completely insoluble, and dried at a gentle heat. 
One gram of strychnine gave 1°24 gram of this substance, 95°87 per 
cent. of the theoretical yield. 

The amount of sulphur it contained was estimated. 
I. Taken 0°4204 gram BaSO, weighed 0°6709 gram. 
II. Taken 0°5216 gram BaSQ, weighed 0°8460 gram. 


Found. Calculated for C2;)H»2:N202.H,83. 
I. §..... 21°91 per cent. ‘ 
IL §..... 92-98 P 7 S..... 22°22 per cent. 


It crystallises in tufts of orange-red needles, which are insoluble in 
water, alcohol, ether, benzene, and carbon disulphide. It melts at 195° 
(uncorr.),and decomposes at a few degrees higher, giving off hydrogen 
sulphide. It was also obtained by shaking strychnine with impure 
hydrogen persulphide; the crystals became coated with the orange- 
coloured compound, which prevented their going totally into combi- 
nation. 

A larger quantity of the compound of strychnine with hydrogen per- 
sulphide was prepared, and after reduction to a fine powder, treated 
with a large excess of concentrated sulphuric acid. The orange colour 
of the crystals disappeared, and the liquid turned milky. On standing 
for about an hour, a few drops of oil floated to the surface, but although 
enough substance was employed to have formed more than five grams 
of the persulphide, its specific gravity was so nearly that of the sul- 
phuric acid in which it was suspended, that before a quantity sufficient 
to collect had reached the surface, the first portions had time to decom- 
pose. The oil cannot be obtained by diluting the solution, for the heat 
produced by the combination of the sulphuric acid and water decom- 
poses it, and, besides, strychnine sulphate separates out, as it is more 
soluble in concentrated than in dilute sulphuric acid. All attempts to 
obtain a pure compound by this means failed. It remained to be seen 
if persulphide containing sulphur in solution could be purified. 

An impure calcium sulphide, formed by boiling milk of lime with 
sulphur, was poured into a mixture of hydrochloric acid and water in 
equal proportions, contained in a separating funnel, the acid being kept 
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in excess. The liquid became milky, and in a short time a sufficient 
quantity of hydrogen persulphide had collected at the exit tube of the 
funnel. Various analyses were made, by the following different 
methods :— 

Some of the persulphide was heated in a tube, and the hydrogen 
sulphide evolved was passed into an alkaline solution of lead oxide. 
The heat was not great enough to volatilise any sulphur. A small portion 
of the persulphide volatilised over, and some remained undecomposed. 
Another analysis was made by dropping a weighed quantity into 
caustic soda, and liberating the hydrogen sulphide with an acid; it 
was passed through a standard solution of iodine in potassium iodide, 
the excess of which was afterwards determined by titrating with 
normal sodium thiosulphate. In other determinations I added the per- 
sulphide directly to a solution of iodine of known strength, contained in 
a stoppered bottle, and after allowing it to stand until decomposed, I 
titrated the iodine as before. The following results were obtained :— 


I. II. III. IV. ¥. 
vere 99°18 99°38 99°29 99°40 99°42 
errr 0°82 0°62 0°71 0°60 0°58 

By first Bysecond ‘\ Vv al 
method. method. By third process. 


These analyses show the following proportions between the sulphur 
and hydrogen :— 
I. Il. III. IV. V. 


Ss. if. 8. H. 8. H. 8. H. 8. H. 
3°09: 0°82 310:062 310:071 3:10:0°60 3:10: 0°58. 


All these, however, give a formula ranging between H,S, and 
HSyo. 
Properties. 


Hydrogen persulphide cannot be distilled at a reduced pressure. It 
immediately decomposes, giving up hydrogen sulphide with ebullition, 
and leaving sulphur. On heating a considerable quantity in an 
atmosphere of carbonic anhydride in a fractionating bulb, the thermo- 
meter rose to 78°, and remained constant until nearly all the sulphu- 
retted hydrogen had been given off, and then rose higher. Some 
colourless oily drops were obtained in the receiver, but instantly began 
to decompose. 

It cannot be purified by dissolving it and leaving the sulphur, or 
vice versd. It is easily soluble in carbon disulphide. It dissolves in 
ether, but on evaporation, hydrogen sulphide is evolved, and prismatic 
crystals of sulphur are deposited. It also appears to be somewhat 
soluble in alcohol, but is insoluble in benzene and chloroform. At a 
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temperature of — 23° C. it became viscid, but did not solidify: a con- 
siderable amount of sulphur separated, showing that more is dissolved 
when hot. As all methods of purification failed, its formula is 
most probably that proposed by Hofmann, viz., H.S;. This is 
certainly the composition of the hydrogen persulphide combined with 
strychnine, and. is the substance most probably liberated as such by 
strong sulphuric acid. 

Hydrogen persulphide is an almost colourless oil, with an odour 
resembling that of sulphuretted hydrogen, but not so offensive, and 
more pungent. Its vapour irritates the eyes; its taste is very acrid 
and disagreeable. Its specific gravity was found to be 1°7342. 

Various substances are soluble in hydrogen persulphide, among 
others, phosphorus and iodine. When the solutions are allowed to 
stand, phosphorus sulphide and hydriodic acid respectively are formed, 
with evolution of hydrogen sulphide. When chlorine is passed over 
hydrogen persulphide, hydrochloric acid and sulphur chloride (8,Cl,), 
boiling at 139°, are formed. On mixing some persulphide with the 
sulphur chloride, hydrochloric acid was evolved, and sulphur left 
behind. Bromine has an analogous action. One of the most curious 
facts connected with this substance is, that sulphurous anhydride has 
but a very slow action on it, if any, for on passing this gas through the 
persulphide for more than two hours, only a trace had decomposed—a 
marked contrast to its action on sulphuretted hydrogen. Ammonia, 
either gaseous or in solution, causes momentary decomposition, leaving 
sulphur in a peculiarly brittle, blistered condition. This action was 
taken advantage of in cleaning flasks soiled with the compound. 
Most substances in fine powder cause it to decompose. I failed, never- 
theless, in confirming the observations of Thénard, that platinum 
sponge has any action on it. It has a more powerful reducing action 
on organic bodies than hydric sulphide, and might be used with advan- 
tage for this purpose. 


861 


ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


On the Electric Resistance of Selenium. By the Earl of Rosser 
(Phil. Mag. [4], xlvii, 161—167). 


Tue author operating with a bar of selenium 2} inches long, verifies 
the recently announced fact of the diminution in the electric resistance 
of crystals of selenium when exposed to light. He obtains in some 
cases a diminution amounting to 38 per cent. of the total resistance, 
and his experiments demonstrate that the effect is not due to radiant 
heat, or at least not to such dark heat rays as are emitted from a vessel 
of hot water, or to those calorific radiations from a luminous body which 
are absorbed by a solution of alum in a glass cell. He finds that the 
effect is proportional to the length of the bar on which the light is 
suffered to fall. A remarkable result, of which the experimental figures 
are given, is that the decrease of the electric resistance is by no means 
proportional to the intensity of the light, being nearly in the inverse 
ratio to the simple distance of the selenium from the source of light, 
and therefore approximately as the square root of the luminous inten- 
sity. Some variations of the effect observed and described by the 
author he is disposed to connect with the deposition on the selenium 
of films of moisture and their subsequent evaporation. 
R. R. 


Researches on the Electrolysis of Alkaline Carbonates and 
Bicarbonates. By P. A. Favre and F. Rocue (Compt. rend., 
Ixxviii, 1678—1684). 

From the products obtained by the electrolysis of solutions of the two 

sodium carbonates, and the quantities of heat concerned in the opera- 

tions, the authors arrive at the conclusion that in both cases the mole- 
cule of the carbonate splits up in such a manner that an atom of sodium 
passes to the negative pole, and there liberates hydrogen by a secondary 
action. They believe that the residue of the molecule (still retaining in 
the case of the neutral carbonate an atom of sodium) is set free at the 
positive pole where it immediately decomposes. Hence the oxygen 

liberated there is to be regarded, not as derived from the water by a 

secondary action, but as proceeding directly from the electro-negative 


radical itself. 
R. R. 


A New Thermoelectric Battery. By C. CLamonp 
(Compt. rend., Ixxviii, 1120—1123). 


Tue earlier thermoelectric batteries had the defect of a rapid falling 
off in power, due to the increase of internal resistance caused by oxi- 


862 ABSTRACTS OF CHEMICAL PAPERS. 


dation at the contacts of the two metals, and also by a spontaneous 
cleavage of the crystalline substance composing the positive bars. 

In the present arrangement, these defects are thus obviated. The 
negative metal is iron ; where it is to come in contact with the positive 
alloy of zinc and antimony, the strip is folded back on itself several 
times, and this part is then placed in the mould in which the alloy is to 
be cast. The latter fills up the folds, and, as it expands by a rise of 
temperature, more than the iron, the effect of heating is to press the 
two metals more tightly together. The cleavage of the crystalline 
alloy is prevented by running it into the mould just as it is on the 
point of solidifying, the mould being heated almost to the same tem- 
perature. 

By causing the composition of the alloy to deviate from equal equiva- 
lents of zinc and antimony, the resistance diminishes more rapidly 
than the electromotive power, so that a greater quantity of electricity 
is obtained from a weaker bar. The author has adopted proportions 
which give the best results, but he does not state what they are. 

The bars are arranged radially round a perforated fire-clay cylinder 
forming the gas burner. With the expenditure of 170 litres of gas, 
the battery exhibited to the Academy deposited 20 grams of copper 
per hour. It consisted of 50 couples, each weighing 200 grams, and 
its electromotive force was equal to 3 of a Bunsen cell, 18 c.m. high. 
It had furnished an invariable current continuously during six 


months. 
M. J. S. 


On the Heat Liberated by Chemical Reactions. 
By M. Berruetor (Compt. rend., xxviii, 1670—1677). 


Let Q,,Q, represent the quantities of heat respectively disengaged 
when the substances entering into a given chemical reaction are at the 
initial temperatures T° and t°, and let U be the sum of the quantities 
required to raise the components separately from t° to T, while V 
expresses the same for the products. The four quantities are thus 
related :— 

Q.— = U—V. 

Provided no change of state occurs within the range T° —t° in any 
of the substances, then U—V depends only on the specific heats, and 
if Sc and Xc, be the respective sums of the atomic specific heats (pro- 
duct of equivalent and mean specific heat between t° and T°) of the 
components and of the products, then 


U—V = (2c—*c,) (Tt). 


The author applies to this formula the experimental figures of 
Regnault and others, and deduces certain interesting results. When 
equal volumes of two gases combine without condensation, the heat of 
combination is independent of the temperature. But the atomic 
specific heats of other compound gases being in general less than the 
sums of the atomic specific heats of their components, the heat of com- 
bination increases with the initial temperature of the combining gases. 
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The reverse holds, however, in the cases of PC]; and AsCls. In the 
combination of carbonic oxide and oxygen, the atomic specific heat of the 

roduct, carbonic anhydride, being 8°2 at —30°, 9°4.at 100°, and 10°5 at 
900°, while Sc is constant and = 6°86 + 3°47 = 10°33, it follows that 
V is less than U at —80°, and at 100°, but towards 200°, V = U. 
Towards 200°, therefore, the heat liberated when these gases combine, 
no longer increases with the temperature, but is independent of it, 
and at temperatures above 200° would go on decreasing as the initial 
temperature is increased. By the aid of an hypothesis which assumes 
that the same rate of increase in the specific heat of carbonic anhydride 
which occurs between 100° and 200° continues up to an elevated tem- 
perature, while the specific heats of carbonic oxide and oxygen remain 
constant, the author easily deduces from the equation, that at 3,900° 
the gases would liberate no heat, and therefore that at this temperature, 
and under ordinary pressure, the dissociation of carbonic anhydride into 
carbonic oxide and oxygen would be complete. He would interpret the 
increase of the specific heat of carbonic anhydride at temperatures above 
200° as representing some transformation preceding decomposition, 
while at a heat near redness, when dissociation actually commences, 
the specific heat would theoretically comprise three terms, one being 
the specific heat of the undecomposed carbonic anhydride, another that 
of the separated carbonic oxide and oxygen, and the third the heat 
absorbed by the increase of decomposition at each successive elevation 
of temperature. He considers that reactions in which the components 
and products are liquids, are not well adapted for comparisons of heat 
of combination, ou account of the variability of the specific heats of 
liquids and the limited range of temperature within which the liquid 
state is possible. Examples of the application of the equation to the 
case of solids show that the heat of chemical action is constant for 
substances referred to the solid state. 


R R. 


On the Combining Proportions of Bases and Acids. 
By G. WrepeMaANN (J. pr. Chem. [2], ix, 145—171). 


Tue author gives an account of the methods which have previously 
been employed to determine in what proportions a body dissolved in 
water divides itself between other bodies also dissolved in water, and 
for which it has a chemical affinity, and what compounds are formed 
in the liquid. After pointing out the difficulties and sources of error 
in each case, he gives a detailed account of his own researches, founded 
on the magnetism of the liquids. The apparatus used is the same as 
that which he employed in his researches “On the Magnetism of the 
Salts of the Magnetic Metals” (Poyg. Ann., exxvi, 1 [1865]), and 
“On the Magnetism of Chemical Compounds” (Pogg. Ann., exxxv, 1 
[1868])—with some slight modifications. 

The paper is too long for abstraction, but the following is a summary 
of the results :— 

(1.) If to an aqueous solution of colloid oxide of iron in a little sul- 
phuric acid large quantities of hydrated sulphuric acid are added, the 
quantity of iron sulphate in the solution gradually increases, while a 
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part of the colloid oxide of iron and of the sulphuric acid remain un. 
combined. Even if the quantities of sulphuric acid and oxide of iron 
correspond with exact equivalents, still only about 75 per cent. of them 
combine, while 25 per cent. of the equivalent of acid and oxide remains 
free in the solution. If the quantity of sulphuric acid is less than 
that which corresponds with an equivalent of the dissolved oxide, the 
quantity of sulphate formed rises at first somewhat more quickly than 
that which corresponds with the increase of acid, then gradually 
reaches a maximum, so that half an equivalent of the acid which is 
added to the solution after the first one, combines with about 15 per 
cent. more of the equivalent of oxide, and a further half-equivalent of 
acid with about 4 per cent. If about four equivalents of acid are used 
to one of oxide, almost all the oxide enters into combination with the 
acid, and the maximum is so nearly reached that the difference is 
covered by the errors of manipulation. 

(2.) The relative quantity of sulphate formed, and that of free oxide 
and acid, suffers no important amount of variation when the solutions 
contain more or less water, whether the oxide and acid are added in 
exact equivalents or in other proportions. From this it follows that if 
the salt formed is insoluble, it will be precipitated, and part of the 
remaining free acid and oxide will combine, and a further precipitation 
will take place, and so on, till the whole of the base and acid are pre- 
cipitated. In this case the original proportion of combined and free 
acid and base cannot be directly determined. 

(3.) By addition of increasing quantities of acid to one equivalent 
of iron oxide, the quantity of free acid in the solution at first diminishes, 
till the whole quantity of (free and combined) acid in the solution 
amounts to somewhat more than one equivalent. On further addition 
of acid, the quantity of free acid in the solution increases. 

(4.) If the quantity of iron sulphate formed when one equivalent of 
iron oxide is employed is divided by the equivalents of acid used, it is 
found that the quantity of iron oxide combined with an equivalent 
quantity of acid is greatest when the quantity of acid in the solution 
amounts to somewhat more than one equivalent of acid to one of oxide. 
With larger quantities of acid, the quantity of oxide in combination 
with one equivalent of acid is smaller. With an infinite quantity of 
acid it would he infinitely small. The same proportion, however, also 
holds good with smaller quantities of acid, although one would 
naturally suppose that the acid would saturate itself with the excess of 
oxide present. 

It is extremely difficult to frame a strict mathematical theory for 
the above facts, since we know so little of the real processes that take 
place, and the forces that are evolved. 

If two bodies A and B in the liquid state, and with no affinity 
towards each other, are mixed together, and brought into contact with 
a third body, C, which has different affinities towards each of them, 
the quantities of AC and BC formed would of course depend on the 
relative affinity of A and B to C, and upon the relative quantity by 
weight of A and B, and there would be no difficulty in stating the reac- 
tion as an equation; but in the case of sulphuric acid and oxide of iron 
we have to consider also the reaction between the acid and the water 
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and between the oxide and the water, as well as that which takes place 
between the acid and the oxide, &c. 
G. T. A. 


An Improved Mercury Air-Pump. By D. MenpDELEJEN 
(Deut. Chem. Ges. Ber., vii, 731). 


Tur removal of the air is effected by raising and lowering a vessel con- 
taining mercury, as in the apparatus of Geissler, Joule (Chem. News, 
Feb., 1874), Moren, and Latschinoff (J. Russ. Chem. Soc.). A reser- 
voir of 100—250 c.c. capacity is prolonged upwards by a narrow 
(2 mm.) tube, turned downwards and dipping into mercury. The 
lower part of the reservoir is connected, with a wider tube (6 to 7 
mm.), which near the reservoir is provided with a narrow upright 
tube. ‘To the lower end of the wide tube is attached an india-rubber 
tube communicating with an open vessel for mercury. All four tubes 
(two small, one wide glass tube, and the india-rubber) must be longer 
than barometer tubes. The upright tube attached to the wide glass tube 
is connected with the vessel from which the air is to be removed, and 
with the manometer. On raising the mercury reservoir the mercury 
passes into the upright tube, and into the reservoir, from which the 
air is expelled through the tube passing downwards. By letting down 
this mercury vessel again, the mercury in the upright tube falls, con- 
necting the other tube, which is directed downwards into a barometer. 
A vacuum is then produced in the reservoir, into which the air from 
the vessel to be exhausted now passes, since the small tube opens into 
the wide one, and its orifice is uncovered by lowering the vessel of 


mercury. This apparatus is said to produce exhaustion as complete as 


Sprengel’s pump, and much more rapidly. 


WwW. A, F. 


Determination of the Emissive Power of Black Bodies by 
means of the Ice Calorimeter. By A. Lennesacu (Pogg. Ann., 
cl, 86— 108). 


The Graphic Representation of Absorption-Spectra. By 
K. Vierorpr (ibid., 119—125). 


On the Appearances exhibited in the Diffusion of certain 
Solutions of Aniline Colours on the Surface of Water. By 
A. v. OBERMAYER ((bid., 130—133). 


Observations on Professor Roiti’s Inquiry: Is the Electric 
Current an Ether Current? By E. Epuunp (ibid., 133—137). 


Second Notice on the Determination of the Specific Heat 
of Air. By A. Kurz (ibid., 173). 


The Heat-conducting Power of Mercury is independent of 
Temperature. By H. Hurwia (ibid., 177—194). 


Self-registering Instrument for Meteorological Measure- 


866 ABSTRACTS OF CHEMICAL PAPERS. 


ments of Light in Universally Comparable Measure. By 
H. E. Rosco (Pogg. Ann., cl, 268—286). 


On Galvanic Polarisation, and the Division of the Current 
in Electrolytes. By F.C. G. Mituur (ibid., 286—3803). 


On the Cause of the Luminosity of Flame. By M. Sruin 
(J. pr. Chem. [2], viii, 401 —408). 


Inorganic Chemistry. 


On the Physical Constants of Hydrogenium. 
By James Dewar (Phil. Mag. [4], xlvii, 324—342). 


Tue author weighs in water and in air palladium and palladium 
charged with hydrogen by electrolysis; from these data he calculates 
the specific gravity of the occluded hydrogen, assuming that no change 
takes place in the density of the palladium. The mean of several 
experiments gives 0°620 as the specific gravity of the hydrogen, 
which is equivalent to a condensation of 7 litres of gas into the space 
of one c.c. In seeking to determine the specific heat of hydrogen in 
this condition, the numerical results vary from 3°79 to 5°88, and the 
author believes that some secondary action interferes. The results of 
experiments to determine the coefficient of expansion of palladium con- 
taining hydrogen are stated only provisionally. A thin slip of palla- 
dium fixed at one end and properly placed in a hydrogen flame, may 
be made to vibrate and produce musical sounds ; the effect is due to 
the absorption of the gas causing an increase of volume in the metal, 
by which it is moved into a hot part of the flame where its hydrogen’ 
is expelled, and its own elasticity then brings it back, so that one 
side is again exposed to the cool gas in the inner part of the flame. 
R 


Palladium-Hydrogenium. By R. Borrracer 
(J. pr. Chem. [2], iii, 193—199). 


Pa.iavium foil, when charged with hydrogen and heated so that water 
hisses strongly when dropped thereon, does not part with all its hydro- 
gen, but retains the power of reducing a dilute (5 per cent.) solution 
of ferricyanide of potassium on immersion therein for ten minutes ; the 
hydrogen is only expelled by heating for a long time to redness [ query, 
is it not wholly expelled at a lower temperature in a Sprengel vacuum ? 
—C. R. A. W.]. 

Nickel and also thin electrolytic cobalt plates and pure tin, can 
also take up hydrogen ; but cadmium, zinc, aluminium, copper, iridium, 
lead, silver, mercury, bismuth, gold, uranium, osmium, platinum, 
chromium, and silicium are wholly indifferent. 

If palladium foil coated with palladium black (electrolytically depo- 
sited spongy metal thrown down from the chloride) be fully charged 
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with hydrogen, wiped dry, and quickly wrapped in gun-cotton, the 
latter explodes in a few seconds, and the foil appears to burn with a 
long blue flame for 5—-10 seconds; such charged foil immersed in 
absolute ether evolves part but not all of its hydrogen; the gas burns 
witha luminous flame | query, from presence of ether vapour? ] whence 
the author infers that the ether has been converted into ethylene. 


C. R. A. W. 


The Action of Hydrogen on Silver Nitrate. 
By M. H. Petter (Compt. rend., Ixxviii, 1132—1154). 


Houzeav devised a process for estimating arsenic by passing arsenetted 
hydrogen evolved from zine and hydrochloric acid in presence of 
arsenic through silver nitrate acidified with nitric or acetic acids. He 
denied that pure hydrogen could reduce silver nitrate. Regnault 
arrived at contrary conclusions. More recently Dr. Russell (p. 3 of 
this volume) affirms that pure hydrogen causes a precipitate more 
abundant in concentrated than in dilute solutions, that this reduction 
is furthered by heat, and that the nitric acid is set free, with formation 
of silver nitrite. The author finds that hydrogen, carefully freed from 
acid, and arsenic by passing it through solutions of soda and silver 
nitrate, has no action on silver nitrate at the ordinary temperature, 
but causes a yellowish grey precipitate at a higher temperature, pro- 
bably owing to silver oxide in solution. This being filtered off, no 
further precipitate can be produced. Silver nitrate which has been 
fused has an alkaline reaction in solution, and a slight precipitate is 
produced by pure hydrogen. If, however, a drop or two of nitric acid 
be added, nothing is precipitated. 

The author disputes Russell’s supposition as to the formation of 
silver nitrite in the above reaction, on the ground that a compound so 
unstable could not exist in presence of nitric acid, especially at high 
temperatures ; he found that a solution of silver nitrate slightly acidu- 
lated with nitric acid heated in contact with iodised starch-paper did 
not reveal the presence of a trace of any nitrous compound; but on 
adding 1 or 2 milligrams of silver nitrite, the paper immediately 
became coloured. 

W. R. 


Mutual Replacement of the Halogens in their Compounds. 
By A. Porinizin (Deut. Chem. Ges. Ber., vii, 733). 


Tur anhydrous salts, CaCl, BaCl,, SrCl,, when treated with bromine, 
lose part of their chlorine only at temperatures above 200°, and the 
quantity of chlorine thus expelled seems to depend chiefly upon the 
temperature, and to be little influenced by the time occupied in the 
experiment and by the mass. For example, the amount of chlorine 
lost by barium chloride, starting at 250°, and proceeding to a red heat 
mounts from 6 to 96 per cent. Operating upon a mixture of the three 
chlorides, the quantity of chlorine expelled in greater proportion as 
the atomic weight of the metal is greater. In one series of experi- 
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ments there was obtained from calcium chloride, 10°77 per cent. from 
strontium chloride 23°73, and from barium chloride 41°77 per cent. 
W. A. T. 


Purification of Chlorine-gas. By F. Srousa 
(Chem. Centr., 1874, 116). 


CHLORINE-GAS prepared by the ordinary methods is accompanied by 
more or less hydrochloric acid, which is not easy to separate from the 
chlorine. This can be completely effected, however, by washing with 
a tolerably concentrated solution of cupric sulphate, followed by a 
final washing with water. The chlorine is allowed to pass over the 
copper solution as slowly as possible, and into the solution are thrown 
numerous pieces of pumice-stone, which float, thus affording a large 
surface. A cupric sulphate solution has a great tendency to absorb 
hydrochloric acid, cupric chloride being formed and sulphuric acid 
liberated. The chlorine passes on unaffected. 


W. S. 


Removal of Arsenic from Hydrochloric Acid. 
By H. Hacer (Chem. Centr., 1874, 98). 


‘4 To ‘5 grm. of potassium or calcium hypophosphite is added to 100 
grms. of the acid, and after gentle warming, whereby the arsenic is 
precipitated, the liquid is filtered through sand; a small quantity of 
potassium chlorate is added, and after standing for a day, the slight 


excess of free chlorine is removed by digesting with strips of copper. 
M. M. P. M. 


Preparation of Nitric Anhydride. By M. Brertuetor 
(J. Pharm. [4], xix, 182—184). 


Arter alluding to the original process by which H. St. Claire Deville 
obtained this compound, and the method of Weber (Pogg. Ann., exlvii, 
113) of treating nitric acid with phosphoric anhydride, the author 
describes the modification of the latter process which he has adopted. 
Rather more than its own weight of phosphoric anhydride is added in 
small quantities at a time to nitric acid, HNO, cooled in a freezing 
mixture so as to avoid any considerable rise in the temperature, which 
should not at any time be above zero. The pasty mass thus obtained 
is then rapidly transferred to a tubulated retort capable of containing 
5 or 6 times the quantity, and distilled very slowly, collecting the pro- 
duct in stoppered bottles surrounded with ice. The anhydride con- 
denses in long transparent colourless crystals which, when exposed to 
the air, slowly evaporate without deliquescing. The anhydride, of 
which 80 grms. were obtained from 150 of the acid, decomposes very 
rapidly when exposed to the direct rays of the sun; is not explosive 
either in the solid or in the gaseous state; but as it decomposes even at 
the ordinary temperature into oxygen and nitrogen peroxide, it should 


be preserved in stoppered bottles and not in sealed tubes. 
C. E. G. 


rom 
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Preparation of Phosphorus Crystals. By W. Dove.tas HERMAN 
(Chem. Centr., 1874, 3). 


ProsPHORUS may be obtained in crystals in the following manner :— 
A piece of phosphorus is placed in a glass tube, the tube drawn out, 
the air is exhausted from it by means of a Sprengel pump, and the tube 
is then sealed and placed in the dark. Within an hour, or sometimes 
even sooner after the sealing of the tube, a number of shining points 
can be detected on the sides of the tube, and in two or three days 
crystals are clearly visible; in a month or six weeks they attain a 
diameter of 3—5 millimeters. The crystals are colourless and trans- 
parent while kept in the dark, but become yellow and lose their 
transparency when exposed to light. 

The crystals have been measured by Maskelyne, who has found in 
them each of the seven fundamental forms existing in the cubic 


system, 
E. K. 


Process for obtaining Crystals of Phosphorus. 
By J. Lawrence Smiru (Dingl. polyt. J., ecxi, 402). 


A prece of dry phosphorus is introduced into a tube 10—15 mm. in 
diameter, which is sealed at one end; the tube is drawn out about 
20 c.c. from the end, pumped empty of air, and sealed. On leaving it 
for some weeks in the dark beautiful glancing crystals of phos- 
phorus are obtained, which, when kept in the dark, do not lose their 


brilliancy. 
W. R. 


On Black Phosphorus. By M. Bionpb.or 
(Compt. rend., Ixxviii, 1130—1132). 


THENaRD, who discovered black phosphorus, believed that this modifi- 
cation could only be produced by rendering the phosphorus perfectly 
pure by repeated distillation; and some years ago the author pointed 
out that the black colour was due to the presence of a small quantity 
of mercury, but Ritter has lately ascribed it to the presence of arsenic. 
The black colour is probably due to the action of light on a large number 
of small particles of mercury. The phosphorus becomes colourless and 
transparent on fusing, but black again on solidifying. Thenard tried the 
effect of various metals, such as copper, on phosphorus, but though it 
became black it retained the colour when fused. The author has dis- 
tilled phosphorus with arsenious acid repeatedly, and the phosphorus 
retained its normal colour. <A trace of mercury, however, renders it 
black after a few distillations. 

P. Thenard said that he had been present when his father had ob- 
tained black phosphorus, which, after oxidation with nitric acid, did not 
give a precipitate with sulphuretted hydrogen. Phosphorus blackened 
with copper could be purified by filtering through chamois leather, 
and when oxidised and tested in the same manner gave an abundant 
precipitate. Was it not possible that the phenomenon was owing to 
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the presence of a trace of amorphous phosphorus disseminated through 
the mass ? W. R. 


Phospham. By M. SauzMann 
(Deut. Chem. Ges. Ber., vii, 494—495). 


Excess of ammonia was passed over moderately heated phosphoric 
chloride and the product, after successive treatment with hot water, 
hydrochloric acid, potash, and ether, formed a white amorphous powder 
scarcely acted on by acids, alkalis, or the usual solvents. Fusion 
with nitre or soda decomposes it with production of ammonia; and 
its ignition in a stream of hydrogen leads to the production of phos. 
phoretted hydrogen, red phosphorus, and ammonia. As the analysis of 
the substance gave numbers corresponding with the improbable formula 
H,P;N2, the author considers is to be a mixture of several compounds. 
= & 


Note on Antimony Triiodide. By R. W. E. Macivor 
(Chem. News, xxix, 255). 


WueEn finely powdered antimony is heated with dry iodine, orange-red 
vapours of antimony triiodide are given off, which by condensation 
form scarlet-coloured scales. The same iodide may be obtained by 
heating a mixture of antimonious sulphate or bromide with potas- 
sium iodide. The crystals melt at 165°5° to a reddish-brown liquid 
resembling bromine; they are soluble in alcohol, carbon sulphide, and 


hot hydrochloric acid, but are insoluble in benzene, and are decomposed 


by hot water, with formation of an oxyiodide (Sb,I,0; ?). 
J. W. 


On some Acid Salts. By H. Lusceur 
(Compt. rend., Ixxviii, 1044—1046). 


1. Potassium quadrisulphate, K,0.450;.6H,0, is obtained by dissolving 
the neutral sulphate in hot sulphuric acid. It crystallises, on cooling, 
in large, nacreous, flexible plates. It is deliquescent, fusible at 61’, 
loses water only at about 235°, and is decomposed by solution in 
water. 

2. Sodium quadrisulphate, Na,0.4S0;.6H,O, is prepared by dissolv- 
ing 1 part of dry sodium sulphate in 3 parts of hot sulphuric 
acid. It forms, on cooling, a felted mass of long prisms. It is less 
deliquescent than the potassium salt, melts at 90°, loses water at 220°. 

3. Potassium triacetate, K,0.C,H,O3;.4C,H,O., is obtained by dissolv- 
ing 5 parts of dry potassium acetate in 8 parts of glacial acetic acid. 
The crystals do not lose their transparency on drying. The salt 1s 
deliquescent, fusible at 112°, decomposed at about 170°, with separa- 
tion of monohydrated acetic acid. Its specific gravity is 1°47. 

4. Sodiwm triacetate, Na,O.C,H;O3.4C,H,O.—One part of fused 
sodium acetate is dissolved in 6 parts of boiling acetic acid. The salt 
separates on cooling in a confused mass of long flexible needles. Its 
density is 1°34, melting point 127°; it decomposes at 150°. ax 

M. J. 5. 
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Dialysis of Sodium Silico-aluminate. By H. Lx Cuare.ier 
(Compt. rend., Ixxviii, 1046—1049). 


Tue sodium silico-aluminate, Al,O;.Na,0.3Si0,.3H,O, which is precipi- 
tated on mixing solutions of silicate and aluminate of sodium, is soluble 
inalarge excessof soda. On dialysing a solution containing in 20 c.c. 
02 gram SiO., 0°3 gram AI,O;, and 3°8 grams Na,O, a white 
pulverulent precipitate remained on the dialyser, containing 0°12 SiQ., 
and 0°115 gram A1,O;, and therefore approximately of the same com- 
position as kaolin, Al.O;,2Si0,. The alkali had entirely passed through 
tae diaphragm, together with Al,O,, 0°105, and SiQ,, 0°01 gram. 

M. Daubrée remarks, @ propos of this paper, that several natural 
hydrated aluminium silicates, such as that deposited by the alkaline 
hot springs at Plombiéres, also alophane, halloysite, &c., appear to 
owe their formation to a diffusive action. 

M. J. S. 


New Sulphur Salts. By R. ScuneipeR 
(J. pr. Chem., [2], ix, 209—216). 


At p. 228 of this volume are described double sulphides of sodium and 
zinc and of sodium and cadmium; the author has now succeeded in 
preparing the corresponding double salt of indium. 

Potassium-indium sulphide is prepared by fusing 1 part of indium 
oxide with 6 parts of pure potassium carbonate and 6 parts of sulphur, 
intimately mixed, for 6 to 10 minutes over the blowpipe. If the atomic 
weight of indium is taken as equal to 75°6, the formula of the salt thus 
produced is K,S.3InS, but if 113°4 be the atomic weight of indium, 
then K,S.In,§; is the formula of the new sulpho-salt. The latter for- 
mula is adopted by ‘the author. Potassium-indium sulphide forms 
light hyacinth-red, shining quadratic tables, which are permanent in the 
air at ordinary temperatures, or when heated to redness without the 
access of air; but when heated in the air, they are decomposed, with the 
formation of a yellowish-brown powder, from which water dissolves a 
large amount of potassium sulphate, but no indium salt. They are not 
decomposed by heating in dry hydrogen. This salt is easily decom- 
posed by acids; excess of silver nitrate in aqueous solution gives rise 
to the formation of a double silver-indium sulphide, thus— 


K.S.In.§, + 2AeNO, a 2KNO, a Ao.S.In.S§s. 


The solutions of most of the other metallic salts do not react in a similar 
manner with potassium-indium sulphide. 

Sodiun-indium Sulphide.—This salt has the formula Na.S.In,8;, and 
corresponds with the above-mentioned potassium double salt. It is pro- 
duced by fusing 1 part of indium oxide with 6 parts of sodium carbonate 
and 6 parts of sulphur, treating the fused mass with cold water, and col- 
lecting and drying the brown powder which precipitates from the watery 
solution. The behaviour of this salt when heated in the air or in 
hydrogen is the same as that of the corresponding potassium salt in 
similar circumstances. 

M. M. P. M. 
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Action of Potable Waters on Lead. By J. Forpos 
(Compt. rend., Ixxviii, 1108—1111). 


Magnesium bicarbonate, if present in a potable water, takes part in the 
reaction described, p. 233. When lead shot is shaken up with a 1 per 
cent. solution of sodium sulphate, sodium chloride, potassium nitrate, 
or ammonium nitrate, the solution becomes alkaline, and a precipitate 
is formed. In the first case the lead oxide formed reacts on the sodium 
sulphate ; the alkaliis then carbonated by the air, and converts some of 
the lead sulphate into carbonate. At the same time a little lead is 
dissolved, owing, probably, partly to the sulphate not being quite 
insoluble, and partly to the sodium and lead oxides combining to form 
sodium plumbate. In the second case the analogous reaction takes 
place, the precipitate containing lead carbonate and chloride. With 
the nitrate solutions the precipitate contains lead carbonate and basic 
lead nitrate. A saturated solution of calcium sulphate acts in a similar 
way, though more slowly ; its action is accelerated by the presence of 
sodium chloride, which acts as a solvent on lead sulphate (Mialhe). 

The above action of lead takes place in water supplied to Paris, 
which has remained for some time in the pipes. The author’s results 
indicate that potable water running through lead pipes should be 
filtered before consumption, and that it should be rejected if it has 
remained for many hours in the pipes. 

B. J. G. 


Preparation of Cuprous Chloride. By K. Hzumann 
(Deut. Chem. Ges. Ber., vii, 720—722). 


A mixture of 142 parts of powdered cupric oxide and 7 parts of zine- 
dust is gradually introduced into crude fuming hydrochloric acid. As 
soon as cuprous chloride begins to separate more acid is added, and so 
on. The solution is then left standing for some time, and the clear 
liquid poured into a flask, which is filled with boiled water and corked. 
The cuprous chloride thus obtained is washed with distilled water and 
dried in the dark. . 
C. $. 


Preparation of Pure Cuprous Chloride. By R. Bérrcer 
(Chem. Centr., 1874, 99). 


WHEN a solution of cupric chloride is mixed with a solution of stannous 
chloride, cuprous chloride and stannic chloride are formed ; the former 
salt separates out, and may be collected on a filter. 

M. M. P. M. 


Reduction of Selenious, Telluric, and Tellurous Acids by 
Grape Sugar. By F. Sroxiza (Chem. Centr., 1874, 115). 


SeLenrovs acid is added to a solution of caustic alkali, kept in excess. 
The solution is heated to boiling, and grape-sugar solution added. In 
a flask closed so as only to allow the exit of the steam, no deposit takes 
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lace. If, however, air be freely admitted, a red superficial skin or 

pellicle of selenium is soon formed on the liquid, and this deposition 
continues. The selenious acid is thus reduced to selenium, which is 
soluble in boiling caustic alkaline solutions, and cannot be separated 
therefrom. If alkaline carbonates be used in the above experiment, 
selenium is still more quickly separated and in larger quantity, very 
little indeed being left in solution. Telluric acid is reduced by grape- 
sugar in a hot alkaline solution, just as tellurous acid iss Ammonium 
tellurate was found easy to prepare pure, and to decompose with 
alkalis. A quantity of this compound was boiled with excess of 
caustic or carbonated alkali, and grape-sugar added. The solution 
soon became coloured, and black flocks of tellurium accumulated 
therein, though not so quickly as with tellurous acid under like circum- 
stances. By filtering a portion, slightly acidifying with sulphuric 
acid, and treating with pure zinc in a platinum dish, it was ascertained 
whether all the tellurium was precipitated. The telluric acid was found 
to be completely reduced. By this method the author has prepared 
considerable quantities of tellurium from tellurous and telluric acids, 
obtained by treatment of the ores. He recommends that the pre- 
cipitated metal be quickly dried, and heated to fusion with addition of 
a little potassium nitrate in a glass bulb, set in a bath of iron filings. 


Preparation of Thallium from the Flue-Dust of Sulphuric 
Acid Works. (Chem. Centr., 1874, 118). 


Tue method of separation adopted was based on the final formation 
and crystallising out of thallium alum. The flue-dust was first sepa- 
rated from extraneous matters by passing through a coarse sieve, and 
then boiling with water which had been acidified with sulphuric acid. 
The pasty mixture was thrown on a large filter, and after the dropping 
had ceased, hot water was added with vigorous stirring. The wash- 
water served, after acidification, for lixiviating a fresh portion. 

The first tolerably concentrated filtrate was evaporated to the 
crystallising point in very shallow basins, when, on cooling, large 
and beautiful reddish crystals of thallium-aluminium-iron alum were 
formed. The mother-liquors yielded a small quantity of mixed alums, 
after addition of aluminium sulphate, and one more evaporation. 
The last mother-liquors, with the washings of the crystals, precipitated 
by crude hydrochloric acid, deposited a very small quantity of thallium 
chloride. The crude thallium-alum crystals were twice crystallised 
from an aqueous solution, acidified with sulphuric acid. A pure alum 
was thus obtained, yielding pure metallic thallium when treated with 
zinc and dilute sulphuric acid, and pure thallium chloride on treatment 
with hydrochloric acid. Crude thallium chloride can also be first pre- 
pared, converted by sulphuric acid into sulphate, and then by means of 
aluminium sulphate into thallium alum, which is purified by recrystal- 
lisation. The first-named method is the most convenient, the decom- 
position of the chloride by sulphuric acid being troublesome. The 
thallium alum is much more readily soluble in hot water than in cold, 
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and hence the advantage in the conversion of the much less soluble 


sulphate into the corresponding alum. 
W. S. 


Mineralogical Chemistry. 


On the Volume-constitution of Certain Groups of Minerals. 
By H. Scuréper (Jahrbuch f. Mineralogie, 1873, 561—568 and 
932—939; Chem. Centr., 1874, 29—32). 


1. THE author many years ago endeavoured to extend to liquid 
and solid compounds, with certain modifications, the known laws of 
volume relating to gaseous compounds. He sought especially to 
establish two laws, viz., the “ Law of Summation,” according to 
which the volume of a compound is equal to the sum of the volumes 
with which its components are contained therein; and the “ Law of 
Condensation,” according to which the several constitutional volumes 
belonging to an element or group of elements in different groups of 
compounds stand to one another in very simple proportions. He 
further showed that the constitutional volumes of one and the same 
group of elements in isomorphous compounds are equal to one another. 
In the present memoir, the investigation has been extended to several 
groups of natural minerals. 

1. Augite and Hornblende—Among the augites and hornblendes 
which do not contain alumina, the augitic form, as shown by Descloi- 
zeaux, occurs only in those varieties which are rich in lime. The 
volume of minerals of the hornblende form is equal to the sum of the 
volumes of magnesia as periclase, of silica as quartz, and of lime (when 
present) with the volume which it occupies in the free state. The 
volume of compounds of the augite form is equal to the sum of the 
volumes of magnesia as periclase, of silica as quartz, and of lime with 
the volume of magnesia, or of periclase. Now the volume of periclase 
= 11°0 is equal to the sum of the volume of oxygen = 4:0, and the half- 
volume of metallic magnesium 6°9. But lime, as it exists in the free 
state, contains oxygen with the same volume as in periclase, and cal- 
cium with the volume 13°9, i.¢., with the volume of metallic magnesium. 
If, therefore, a pyroxene contains calcium with the volume of metallic 
magnesium, or in other words, if it contains lime as free lime, or cal- 
cium silicate as wollastonite, it will have the form of hornblende, e.4., 
tremolite. If, on the other hand, a pyroxene contains calcium with 
half that volume, i.e., if it contains lime with the volume of periclase 
or of magnesia, e¢.g., diopside, it will then have the form of augite. 
Diopside and actinolite, or augite and hornblende not containing 
ferric oxide or alumina, differ therefore from one another by the 
volume of the calcium oxide contained in them. 

The determination of the volume-constitution of the ferruginous and 
aluminiferous augites and hornblendes is not yet completed. These 
minerals contain also potash and soda, and the number of unknown 
quantities which their examination involves is greater than the number 
of equations hitherto established by observation. 


al ee ee 


MINERALOGICAL CHEMISTRY. 875 


2. Chrysolites—Magnesium chrysolite, or olivin, has a volume equal 
to the sum of the volumes of magnesia as periclase and of silica as quartz, 
that is about 44. In tephroite and fajalite, or manganese-chrysolite 
and iron-chrysolite, if they contain oxygen with the same volume that 
it occupies in periclase, the iron and manganese will be present with 
the volume of metallic zinc, that is to say, they will contain the ferrous 
and manganous oxides with the volume which Rammelsberg’s obser- 
vations assign to the latter. Monticellite from Vesuvius, examined 
by Rammelsberg, contains, in combination with magnesium- and iron- 
chrysolite, also the corresponding calcium silicate, in which the lime 
exists with its proper volume, as it does in tremolite, not with the 
volume of periclase, as in augite. 


8. Willemite, 2ZnO0.SiO., which is hexagonal and not isomorphous 
with chrysolite, has the volume 542; and supposing the zinc-oxide to 
be present in it with the volume which it has in the hexagonal form, 
viz., 14°3, the difference 54°2 — 2 x 143 gives, for the volume of the 
silica, the number 25°6, which is the volume of tridymite, and likewise 
belongs to silica in numerous silicates. 


4, The Spinels, and especially Magnetic Iron Oxide-—Rammelsberg, 
in his classical investigation of the spinels (Pogg. Ann., civ and cvii), 
found the volume of magnetic iron-ore, Fe,0;, to be 44°7. Magno- 
ferrite from Vesuvius has, according to Rammelsberg, the composition 
2Mg0.3Fe,0;, and the volume 120°7; deducting from this the volume 
of 2MgO = 22:0 = 2 vol. periclase, there remains for 3Fe,0; the 
volume 98°7, or for Fe.0; the volume 32°9. But this is nearly the 
same as the volume of red haematite, 35°3; and deducting this latter 
from 44°7, the volume of magnetic iron-ore FeO.Fe,0;, there remains 
for FeO the volume 11°4, which is the same as that of periclase. Mag- 
netic iron-ore therefore contains ferrous oxide with the volume of 
periclase = 1 vol. metallic iron 7-1 +41 vol. oxygen40=11:1. But 
Fe,0; may be regarded as FeO.FeO, ;. and deducting from its volume 
33°3, the volume of FeO = 11°1, there remains for FeO, the volume 
22°2, which is double that of periclase. This gives for magnetic iron 
oxide the remarkable relation— 


Fe,0, . FeO, = 44°7 
and Fe,0.= FeO, = 22°3 


FeO, has therefore the same volume as Fe,Q., or Fe in FeO, has 
double the volume of iron in the free state. 

These numbers also indicate that, neglecting a slight difference of 
expansion, magnetic iron-ore and olivin, or 2FeO.FeO, and 2MgO.SiO, 
are isosteric, their volumes being respectively about 44°7 and 44:0. 
FeO, has therefore the same volume as SiO,, and plays an analogous 
part in all mineralogical compounds. Silicium in quartz has very 
nearly twice the volume of iron = 14°6. Quartz, as SiO, = 14°6 (vol. 
Si) + 8-0 (vol. O.). 


_ 5. Garnet, especially Calcio-ferrie Garnet.—As garnet and magnetic 
iron-ore both crystallise in the regular system, the ferric oxide in both 
of them may be expected to occupy the same volume. Deducting this 
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from the volume of calcio-ferric garnet, which, according to the mean 
of several observations is 1341, we obtain :— 


Vol. 3(Ca0.Si0,) — Fe,0; = 1341 
deduct vol. Fe.0; = 333 
there remains vol. 3(CaO.SiO,) = 100°8 
and vol. CaO.SiO,. 33°6 

deduct vol. SiO, 22°6 as quartz 


there remains vol. CaO 11:0 = vol. periclase, 


This calculation exhibits the remarkable fact that calcium mono- 
silicate, CaO.SiO,, and ferric oxide, FeO.FeO,, enter into garnet with 
exactly the same volume. This volume is moreover nearly equal to 
that which the same calcium silicate occupies in augite (diopside). 
The two bases, CaO and FeO, in garnet have the same volume, 11:2, 
and the acids, SiO, and FeO,., have also the same volume, 22°4, which 
is double that of the bases, RO. 

From observations not yet published in detail, Schréder infers that 
aluminium dioxide, AlO,, may also be regarded as analogous in its 
functions to FeO, and SiO,; that it enters into felspar and other 
minerals with the same volume as silica, and that AlO.AlO, = Al,0,, 
that is to say, alumina, plays ina large number of minerals the same 
part as the silicate, RO.SiO;. 

That iron dioxide, FeO,, plays the part of an acid, like titanic acid, 
TiO., may also be inferred from the isomorphism of iren-glance, 
Fe,0.FeO., and titanic iron, FeO.Si0. 


6. Emerald and Beryl.—The hexagonal compound, 3Be0.A1,03.6S8i0, 
isomorphous with corundum, has a volume between 203 and 205; mean 
204. Now numerous observations have shown that when a group of 
atoms is isomorphous with a compound into which it enters, the group 
of atoms in question generally enters into that compound with unaltered 
volume. As therefore glucina and corundum in the separate state 
crystallise in the same form as beryl, they may be expected to enter 
into that mineral with their original volume. Now vol. 3BeO = 
25°2, and 1 vol. corundum = 25°8; and deducting these volumes from 
that of beryl, there remains vol. 6Si0, = 153:0, and therefore vol. 
SiO, = 25°5, which is that of tridymite. 

All the constituents of beryl, the glucina, alumina, and silica have 
the same volume. 


7. Cyanite and Andalusite, Al,O;.Si0,.—Cyanite or disthene, and 
andalusite or chiastolite, crystallise in the rhombic system, but with 
very different forms. 

Andalusite has the volume 51°6, which is double that of corundum. 
Now as the constituents of a compound frequently unite in equal 
volumes, it may hence be probably inferred that alumina enters into 
andalusite with the volume of corundum, and silica also with the same 
volume, which is that of tridymite. 

The volume of cyanite = about 45:2, which is double the volume of 
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quartz. Here then, again, the two components enter into the com- 
pound with equal volumes, and cyanite contains both the alumina and 
the silica with the volume of quartz. Alumina in the free state is not 

et known in this modification, but silica has this volume in tridymite. 
The author has shown in another place that aluminum in this unknown 
modification of alumina occupies half the volume with which it enters 
into felspar. 


H. W. 


A New Mineral Species containing Bismuth. 
By A. pet CasTeLto (Jahrbuch f. Mineralogie, 1874, 225.—229). 


Tuis mineral, sent from Mexico, and said to have been found in the 
mining district of Guanaxuato, is essentially a selenide of bismuth. It 
has a metallic lustre varying in intensity, a lead-grey colour, more 
shining in the streak, and yields a greyish-black powder. It is 
massive and imperfectly laminar, passing into fibrous; soft and malle- 
able. Hardness = 2. Sp. gr. =5°151. Before the blowpipe it melts 
immediately, colours the flame blue, and gives off a white fume with 
an odour of selenium. By prolonged treatment in the reducing flame, 
it yields a grey metallic button, with a yellowish coating of vitreous 
lustre, and leaves on the charcoal a deposit which is yellowish-brown 
externally, and remains unaltered on cooling, but in the inside, at the 
edge of the metallic bead, is yellow while hot, and becomes white on 
cooling. 

These reactions indicate the presence of selenium, bismuth, and 
zinc. A quantitative analysis made with a very small quantity of 
material, gave 65°4 p.c. bismuth, 16°7 selenium, and 2°8 zinc? and 
iron. 


H. W. 


On Triclinic Felspars. By T. Prrersen 
(Jahrbuch f. Mineralogie, 1874, 269—271). 


Ix connection with his researches on the greenstones (p. 733 of last 
volume), the author has raised several objections to the generally re- 
ceived Sartorius-Tschermak theory of the constitution of these 
minerals. The following observations relate to the same subject. 

1. The triclinic felspar from the coarse-grained dolerite of the 
Frauenberg near Heubach in the Rhén, agrees exactly with the 
formula of Andesin. The analysis of transparent crystals with distinct 
parallel striation, and sp. gr. = 2°690, gave the following results :— 
a. Direct result of analysis; b. after deduction of titanic acid, ferric 
oxide and magnesia, 0°20 p.c. lime and 0°40 p.c. silica, which may be 
approximately attributed to small quantities of adhering titanic iron and 
augite. 

FeO and Loss by 
SiO. TiO. Fe,03. Al,O;. MgO. CaO. Na,O. K;0. ignition. 
5877 0:28 O31 2530 018 690 667 060 trace = 99°01 
59°79 2591 — 686 683 0°61 — = 100 
Oxygen.. 31:88 1207 — 196 176 O11 


Ratio .. 7-92 300 — 0-95 
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2. The tabular composite crystals, several centimeters long, of tri- 
clinic felspar (formerly mistaken for sanidin) occurring in the basalt 
of the Steinbiihl near Weilburg, transparent, colourless, with vitreous 
lustre, conchoidal fracture, and sp. gr. = 2'694, also gave by analysis 
nearly the composition of andesin : 


SiO,. Al,03. MgO. CaO. Na,O. K,0. 
58°88 26°94 trace 7°96 6°01 0°68 = 100°47 


Oxygen.. 3141 1250 — 297 155 O12 
Ratio.... 757 300 — 9°95 


Both these felspars are somewhat strongly attacked by concentrated 
hydrochloric acid; the decomposed portion contains silica, alumina, 
lime, soda, and potash, nearly in the proportion of the numbers above 

ven. 

o The author infers from these results that andesin, which occurs in 
rocks of perfectly definite constitution, must be regarded as a distinct 
species of felspar, and not as a variety of oligoclase, to which it cer- 
tainly approaches very closely in the magnitudes of its angles. 

Petersen represents the known species of felspar by the following 
formule, which, however, he observes, are to be regarded, not as mole- 
cular, but merely as composition formule— 


Orthoclase. Albite. 
RAI.SisO4, [R = K,]. RAILSi;Oi, [R = Nay]. 


Oligoclase. 
RALSi;O1, [R = Na, K,, Ca]. 


Hyalophane. Andesin. 
RAI.Si,0;. [R = K, + Ba]. RAI,S$i,0O,. [R = Na, + Ca]. 
Labradorite. 
RAIL,Si;045 [R = Ca, Nay]. 


Anorthite. 
RAI,Si,O; [R = Ca]. 
H. W. 


Ettringite, a New Mineral occurring in the Imbedded Lime- 
stone of the Lava of Ettringen in the Laach District. By 
J. Lenmann (Jahrbuch f. Mineralogie, 1874, 273). 


Turis mineral occurs in association with chalcomorphite (a calcio- 
aluminic silicate described by G. vom Rath, Pogg. Ann. Erganzungs- 
band, vi, 376), from which it can scarcely be distinguished in external 
appearance. It is hexagonal, exhibiting the forms P, oP, oP, $P. 
Axial ratioa:c=1 : 0°9434. Angle P : oP = 137° 27’ (measured); 
P:P in the terminal edge = 136° 46’; in the lateral edge = 94°54" ; 
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inclination of the face P to the vertical = 42°33; inclination of the 
terminal edge P to the vertical = 46° 40’. Sp. gr. = 1:7504. Hardness 
a little less than that of gypsum. Cleavage prismatic, perfect. Swells 
up before the blowpipe, but does not fuse. Soluble in hydrochloric 
acid, and for the greater part in water ; the aqueous solution is strongly 
alkaline. The crystals give off water even at 100°, and acquire a silky 
lustre ; at 120° they give off 33 p.c. water; at 150°, 34 p.c., at 200°, 
36 p.c., and at a red heat 45°8 p.c. Quantitative analysis gave— 


Al;03. SO3. CaO. H,0. 
7°76 16°64 27°27 45°82 = 97°49 


The determination of the sulphuric acid was attended with loss, so 
that this constituent should perhaps be estimated 2°51 p.c. higher. 
With this allowance, the analysis agrees nearly with the formula 
Al,0;.3S0; + 6(CaO.H,0) + 26aq., which requires 8°21 p.c. Al,Os, 
19:12 SOs, 26°77 CaO, and 45°90 H,0. 

H. W. 


Ardennite. By A. v. LasauLx 
(Jahrbuch. f. Mineralogie, 1874, 276). 


Tus mineral, from the Belgian Ardennes, was analysed in 1872 and 
1873 by the author, who assigned to it the formula 5(R.0;.Si0, + 
RO.SiO,) + 3RO.V20; + 5aq. (p. 854 of last volume). He found it 
to contain 9°10 p.c. V20;, whereas Pisani found only 1°80 p.c. V2.0; 
(ibid., 356), and in a subsequent analysis 3°12 p.c. V20;, and 6°35 
As,0;. On the strength of these results, Pisani regarded the analysis 
of v. Lasaulx as defective, and suggested that he had overlooked the 
arsenic acid. v. Lasaulx, however, has shown, by further examination 
of the mineral, that it exhibits several varieties, in which arsenic and 
vanadic acid replace each other isomorphously. The darkest-coloured 
specimens, with which his former analyses were made, were found to 
be quite free from arsenic, and to give, as before, 9°10 p.c. V20,, 
whereas a lighter-coloured variety, of sp. gr. 3°662, gave 6°64 p.c. As,O; 
and 28°82 p.c. silica, agreeing very nearly with Pisani’s determination 
of the silica, viz., 28°40 p.c. A somewhat darker variety, intermediate 
in colour between the two just mentioned, gave 2°98 p.c. As,O;. It is 
highly probable that, among the numerous varieties of the mineral, 
some may be found in which vanadium is altogether absent. Phos- 
phoric acid, a trace of which was found in the first analysis made by 
v. Lasaulx, may perhaps be found in other varieties, replacing to a 
greater or less extent the arsenic and vanadic acids. - © 


Analyses of Native Gold and Silver. By A. H. Cuurca 
(Chem. News, xxix, 199, 209, 225). 


Silver.—The results of analyses of two old specimens of so-called 
native silver from Allemont in Dauphiné. Both were purchased at 
Mr. Henland’s sale in 1824, and were thus described :— 
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“No. 1. Foliated native silver on arseniate of cobalt. Allemont, 
Dauphiné.” 

“No. 2. Beautiful specimen of ramose native silver on oxide of 
cobalt. Allemont, Dauphiné.”’ 


In 100 parts. 
No. 1. No. 2. 
POP bcc cssevecovess e0es eee 71°69 73°39 
Mercury ..2...0+0; ccccesccoces SOUS 18°34 
Antimony, with trace of arsenic.. (2°16) (8°27) 
Specific gravity at 16°C. .. 11:10 10°05 


Both were crystalline in structure, No. 2 especially, and both were 
malleable and flexible. Several silver amalgams occur in nature. 
Ag;Hg requires 72°97 per cent. of silver and 27°03 per cent. mercury, 
approximating nearly to analysis No. 1. No. 2 cannot well be formu- 
lated. These two specimens do not correspond with arquerite (con- 
taining 86°5 per cent. silver), with any of the poorer amalgams, nor 
with dyscrasite. This latier mineral is recorded from Allemont, is not 
widely different in its per cent. of silver from No. 2, but is stated to be 
an antimonide of silver without mercury. 

Ashantee Gold.—The colour of the nuggets from which the sample 
was cut is very uniform and rich, almost indicating the presence of 
a smaller quantity of alloy than is actually present. The surface 
colour is deepened, too, in some cases, by the adherent red hematite 
earth ; in others, where a lighter tint prevails, this is ascribed to the 
less compact character of the specimens, and to the fact that they con- 
tain traces of a dark siliceous earth instead of the red ferruginous 
mineral. Analysis gave the following numbers :— 


In 100 parts. 
dvs tescee vesceees 90°055 
POE vo ssarectaneness 9940 
CE, 5000s eevcevenes very minute trace. 
THOM. 2.4 s.ccccccveccocce trace. 
Specific gravity at 16° = 17°55 


Scotch Gold.—The gold analysed was from the localities named 
below. The percentage results are given :— 


Wanlockhead. Sutherlandshire. 


 Ktveveenewenewes 86°60 79°22 
SE candwe senensoens 12°39 20°78 
Dc icevesedeereonson 0°35 nein 

Specific gravity at 16° = 16°50 16°62 


W. 5. 
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Analyses of Thermal Springs near La Battaglia, and of the 
Sulphur Springs of Trentschin-Teplitz. By F. C. Scunerper 
(Chem. Centr., 1874, 122). , 


In these sulphur springs it is impossible to detect a trace of sulphur 
by means of the sodium nitroprusside test, either in the thermal waters 
of Monte Irone near Abano, or in those of St. Helena near Battaglia. 
On the contrary, boracic acid, with very small quantities of iodine and 
bromine, was found to be present. The Trentschin-Teplitz springs 
contained strontium. As a final check in the estimation of the total 
solid constituents in mineral waters, as for the total basic constituents, 
Schneider recommends the conversion of the residue obtained by 
evaporation into sulphates, and the estimation of the sulphuric acid 


therein. 
W. S. 


Pseudomorphs of Rock-salt from Westeregeln. By E. Weiss 
(Jahrbuch fiir Mineralogie, 1874, 306). 


Discovery of a Bismuth Mine in Utah (ibid., yh 


On the so-called Hemithrenes and other “Rocks of the 
Gneiss-granite Plateau in the Department of Puy-de-Déme. 
By A. v. LasauLx (ibid., 229—260). 

On some Rocks from the Highland of Quito. By G. vom 
Ratu (ibid., 310—313). 


Microscopic Investigations of the Structure and Com- 
position of certain Melaphyres. By G. A. Haarmayn (ibid., 
318). 


The Crystalline Rocks of Nassau. By T. Sanppercer (ibid., 
314—318). 


The Eruptive Rocks of the Bannat. By J. Niepzwiepzki 
(ibid., 318—320). 


Organic Chemistry. 


On Tetraiodide of Carbon. By G. Gustavson 
(Compt rend., Ixxviii, 1126—1129). 


Tue author having noticed that the amount of carbon tetrabromide 
produced by the action of certain bromides on carbon tetrachloride 
was less as the atomic weight of the bromide employed to effect 
decomposition was greater, was led to expect that by employing an 
iodide of a metal of small atomic weight, the tetraiodide might be 
formed in a similar manner. Iodide of aluminium, prepared by heating 
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aluminium foil or wire with successive quantities of iodine equal to 
$—l per cent. of the quantity requisite for the formation of AII,, 
till nearly all the aluminium has combined with the iodine, has the 
two advantages of having a low atomic weight, and of dissolving easily 
in most solvents. A saturated solution of aluminium iodide in carbon 
bisulphide containing one part of the former to three of the latter, was 
added drop by drop to a mixture of equal parts of carbon tetrachloride 
and carbon bisulphide. Rather less of this mixture was employed than 
theory demands. After action had ceased, the supernatant liquid was 
decanted, leaving aluminium chloride; it was then washed with water 
and distilled. It is necessary to exclude the air as much as possible 
during all these operations. After the carbon bisulphide had been dis- 
tilled off, a crystalline substance of a deep red colour remained, which 
was freed from traces of carbon bisulphide by a current of carbonic 
anhydride; it was then washed with acid sodium sulphite, and finally 
with water. Half of the theoretical yield was obtained. For purification, 
it was crystallised from a hot solution of carbon bisulphide, with exclu- 
sion of air. It crystallises in regular octahedra. Its specific gravity 
at 20°2 is 4°32. Air decomposes it slowly at the ordinary temperature, 
but more rapidly at 100°, into carbonic anhydride and free iodine. It 
dissolves in carbon bisulphide, alcohol, ether, and methyl iodide, and 
when in solution is very easily decomposed by air. On boiling it with 
water, or weak hydriodic acid, iodoform is produced. Alcoholic solu- 
tion of potash decomposes it easily, but neither aqueous potash nor sul- 
phuric acid acts on it rapidly. 

W. R. 


Preparation of Acetylene. 
By M. P. v. WiLpE (Deut. Chem. Ges. Ber., vii, 352). 


InsTEAD of preparing acetylene as the author formerly proposed, by 
passing the vapour of ethylene dichloride through a red-hot porcelain 
tube, it is preferable to pass it over heated lime, or better, soda- 
lime— 


C.H,.Cl, + 2NaHO = C.H, + 2NaCl + 2H,0. 


The amount of secondary products is thus greatly diminished, and 
it then forms one of the simplest and most convenient methods for 
preparing the gas in quantity, being well adapted for a lecture experi- 


ment. 
C. E. G. 


Action of Hydrogen on Acetylene and Ethylene in contact 
with Platinum Black. By M. P. v. Witpe (Deut. Chem. Ges. 
Ber., vii, 353—355). 


An inverted graduated tube, containing platinum black in a platinum 
spoon was filled over the pneumatic trough with dry and pure hydrogen 
by passing a current of the gas through it for two or three hours by 
means of a tube reaching nearly to the top. When the oxygen and 
nitrogen in the platinum black were completely expelled, a portion of 
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the hydrogen was allowed to escape, and the residue accurately 
measured; a measured quantity of acetylene was then introduced. It 
was found that 2 vols. of acetylene and 4 of hydrogen became con- 
densed to 2 vols. of a gas which was not absorbed by bromine or sul- 
phuric acid, and proved to be ethane— 


C.H, + 2H, = C.H<g. 


In a similar way 2 vols. of ethylene and 2 of hydrogen combine to 
form 2 vols. of ethane— 


C.H, + H, = C.H,. 
C. E. G. 


The Alcohols formed in the Manufacture of Starch. 
By G. Boucnarpat (Compt. rend., Ixxviii, 1145—1147). 


VaAuQuELIN showed that alcohol is formed in the preparation of 
starch from wheat. The author, by distilling 120 litres of the sour 
water from starch-works, obtained 490 grams of a liquid which 
was found to be a mixture of the alcohols and acetates of ethyl, propyl, 
and butyl. The presence of these alcohols was proved by oxidation, 
by which, as no acetone was formed, it was also shown that no iso- 
propyl alcohol was present. The quantity of propyl alcohol was a little 
more than one-third of the whole. Neither the mixture nor any of the 
different fractions obtained by distillation were optically active. 


Researches on the Derivatives of Acetic Ether made in the 
University Laboratory at Wirzburg. Communicated by 
J. Wisticenus (Deut. Chem. Ges. Ber., vii, 683—691). ' 


I, Arrer remarking on the various explanations of the action of sodium 
on acetic ether, the author says that he has convinced himself of the 
correctness of Geuther’s statement, that, in the action of sodium on 
acetic ether, sodium ethylate and ethyl aceto-sodacetate are the sole 
products. 

The complicated changes involved in all previous processes are at 
once simplified if ethyl aceto-acetate, CH;.CO.CH,.CO.OC.H;, be 
taken as the starting point. The action of sodium on this body, if 
diluted with absolutely pure ether, or better with 3 times its volume of 
benzene which has been distilled over sodium, is to replace one, and 
never more than one, atom of hydrogen, thus :— 


2(CH;.CO.CH2.CO.OC.H;) + Na, = H, +2(CH;.CO.CHNa.CO.OC.H;). 


Unless a diluent is used, the solid product formed soon prevents the 
completion of the reaction. The temperature is raised to the boiling 
point of benzene, and on cooling Geuther’s ethyl aceto-sodacetate crys- 
tallises out. The atom of sodium thus introduced may be replaced by 
any monatomic organic group X, forming the body— 


CH;.CO.CHX.CO.OC,Hs. 


884 ABSTRACTS OF CHEMICAL PAPERS. 


To establish this the author quotes an experiment in which, starting 
with 75 grams of ethyl aceto-acetate, and acting with sodium and sub- 
sequently with ethyl iodide on the ethyl aceto-sodacetate formed, he 
obtained, after 3 fractional distillations, 56 grams of pure ethyl aceto- 
ethylacetate— 


CH,.CO.CH(C,H;).CO.0C,H;, 


boiling between 193° and 195°. The only other product was a small 
quantity of dehydracetic acid. Quite as simple are the reactions with 
benzyl chloride, benzoic chloride, ethyl monochloracetate, &c. 

The action of sodium on the product CH;.CO.CHX.CO.OC.H,; is 
again to replace one atom of hydrogen, for which may be substituted an 
monatomic group, as before, giving a product CH;.CO.CXY.CO.OC.H,, 
where X and Y are either the same or different monatomic groups. 
Thus the author, by acting successively with sodium and ethyl bro- 
mide on ethyl aceto-ethylacetate, obtained ethyl aceto-diethylacetate, 
CH;.CO.C(C.H;)2,.COOC,H;, boiling at 208°—211°. Here again the 
by-products were insignificant, a small quantity of dehydracetic acid 
being however formed. 

To explain the formation of ethyl aceto-diethylacetate by the action 
of ethyl iodide on a mixture of ethyl aceto-sodacetate and sodium 
ethylate, in Frankland and Duppa’s synthesis, Geuther has suggested 
that the ethyl of the sodium ethylate, in presence of ethyl acetate, 
replaces an atom of hydrogen in the ethyl aceto-ethylacetate. The 
author, however, shows by an experiment that this is not the case. 
Sodium ethylate with ethyl aceto-acetate, or with ethyl aceto-ethyl- 
acetate, forms the sodium derivative and ethyl alcohol, thus :— 


CH;.CO.CH,.CO.OC.H; + NaOC.H; = CH;.CO.CHNa.CO.OC.H; 


+ C,H;OH. 
and 
CH;.CO.CH(C,H;).CO.0C,H; CH;3.CO.CNaC.H; 
= | + C.H;.0H. 
+ NaOC.H; CO.OC.H; 


An experiment gave 14°4 grams of alcohol instead of 141 grams. It 
is plain that the action of any unattacked sodium ethylate on the ethyl 
aceto-ethylacetate formed by the ethyl iodide on the crude product of 
the action of sodium on ethyl acetate, would give, first the sodium 
derivative, and then the ethyl aceto-diethylacetate. 

In the author’s opinion, Geuther’s explanation of the conversion of 
the ketonic acids into derivatives of acetic acid is not entirely satis- 
factory. This reaction may be expressed by the equation— 


“a i CH; 
| 
CO CO CO CHXY 
4. | + | = C,H,NaO, + | + 4 | 
CXY ere CXH CO.OC.H; 
| | 
CO.0C.H; CO.OC.H; CO.OC.H; 
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where X and Y are either monatomic groups or hydrogen atoms. This 
equation the author hopes to establish by experiment. 

II. Dr. Conrad has proved that pure ethyl aceto-acetate, heated in 
sealed tube, is decomposed into ethyl acetate and dehydracetic acid, as 
expressed by the equation— 


4(CH;.CO.CH2.CO.OC.H;) = CsH,0O, + 4(CH;.CO.0C,H,). 


Ethyl aceto-ethylacetate is not decomposed at 250°, but at 300° a 
similar decomposition takes place. 

Dr. Conrad and Dr. Goldenberg are studying the action of carbonic 
anhydride and of ethyl chlorocarbonate on ethyl aceto-sodacetate. In! 
alcohol, carbonic anhydride and ethyl aceto-sodacetate gave sodium- 
ethyl carbonate and ethyl aceto-acetate; in benzene, however, th: 
reaction promises better results. Dr. Conrad, by the action of ethy! 
monochloracetate on ethyl aceto-sodacetate, has prepared ethyl] aceto- 
succinate— 


CH,.CO.CH.CO.OC.H, 
| 
CH,.CO.0C.H, 


in order to study the aceto-propionic acid obtained from it by saponif. 
cation. 

III. Julius Bonné, by the action of benzoic chloride on ethyl aceto- 
sodacetate, has prepared ethyl benzoylaceto-acetate— 


CH;.CO.CH.CO.OC,H; 


| 
CO.C.Hs, 


which is decomposed by heat into ethyl benzoate and dehydracetic acid 
The action of alcoholic potash on the ethyl benzoylaceto-acetate does 
not yield the expected double ketone, CH;.CO.CH»2.CO.C,Hs, since this 
body is itself decomposed by the potash, giving potassium acetate and 
phenylmethyl ketone, together with a small quantity of acetone and 
potassium benzoate. 

Mr. Bonné is also studying the action of monochloracetone on ethy! 
1 geaaaaaaaaal in this way he hopes to obtain succinyl-dimethy! 

etone. 

IV. L. Ehrlich has prepared ethyl aceto-benzylacetate from benzy! 
chloride and ethyl aceto-sodacetate. This body gives with alkalis the 
ketone CH;.CO.CH,.CH:.C;H;, boiling at 235°. 

The following investigations have also been commenced :—Dr. Rueg- 
heimer is studying the action of iodine on ethyl aceto-sodacetate ; 
F. Zeidler the action of allyl iodide on the same body; R. Saur ix 
engaged with the preparation of ethyl aceto-methylethylacetate, in 
order to obtain methylethylacetic acid; and C. Wolff is occupied with 


the action of ethylene dibromide on ethyl aceto-sodacetate. 
W. H. P. 
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Action of Bromine on the Ethers of Acetic Acid. 
By A. SterneR (Deut. Chem. Ges. Ber., vii, 504—507). 


WuEN methy] acetate is heated to 150° with 5 atoms of bromine, hydro- 
bromic acid and methyl bromide are produced, together with a crystal- 
line substance containing C;Br,0.. This appears to be hexbromo- 
methyl acetate, and it forms a leafy crystalline mass which melts at 
86°—87°. Alcohol deposits it in needles, and it emits a vapour which 
attacks the eyes, while alkalis and alcoholic ammonia decompose it 
readily, a humus-like substance being produced in the latter case. 
During the action of bromine on methyl acetate, a small proportion of 
bromoxaform is produced, and alcoholic ammonia decomposes this sub- 
stance with production of dibromacetamide and bromoform. 

The action of two molecules of bromine at 150°—160° on ethyl 
acetate gives rise to the production of ethyl bromide and dibromacetic 
acid, but small proportions of brominated ethyl bromides and of penta- 
bromethyl acetate are also formed. This latter product forms a 
colourless oil, having an ethereal odour, and boiling, with decomposi- 
tion, above 200°. Alcoholic ammonia converts it into dibromaceta- 
mide melting at 156°, ammonium bromide, and a syrupy substance. 

Probably the action of bromine on ethyl acetate consists in the for- 
mation of brominated derivatives of ethyl acetate, which are afterwards 

decomposed, by the hydrobromic acid simultaneously formed. 
The results of this investigation show that when methyl acetate is 
brominated, the alcoholic radical tends to remain in combination with 
the acid radical, but when ethyl acetate is brominated the contrary 
obtains. 
T. B. 


General Method of Preparing Nitric Ethers. By P. Cuampion 
(Compt. rend., Ixxviii, 1150—1153). 


i 
i Meruy1 and ethyl nitrate are conveniently prepared by adding a mix- 
' ture of the alcohol and sulphuric acid to a mixture of one part of fuming 
nitric acid and two parts of sulphuric acid. After half an hour the 
i ether begins to separate, and as soon as it has collected the light layer is 
at once removed in order to avoid oxidation. The nitrates of butyl, amyl, 
| and hexyl form almost immediately by using only a few grams of the 
alcohol and three parts of sulphuric acid to one of common nitric acid. 
To convert the solid alcohols into nitrates, they must be finely divided, 
which is effected by evaporating their ethereal solution at a low 
temperature ; they are then mixed with sulphuric acid to a homogenous 
! paste, which is poured in the mixture of niiric and sulphuric acid, 
shaking it well at the same time. After 24 hours, the liquid is poured 
ito water, and the nitrates are purified by crystallisation from ether 
and alcohol. They are white crystalline bodies which decompose when 


? 
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they are kept in a state of fusion. Ceryl nitrate melts at 76°, and 
myricyl nitrate at 61°. Ethene nitrate is obtained like ethyl nitrate. 
To obtain nitroglycerin, glycerin is dissolved in sulphuric acid, care 
being taken that the temperature does not rise above 50°. After cool- 
ing, it is poured into the nitrating mixture, and although the tempera- 
ture rises, no violent reaction sets in. After some time oily drops 
collect, but the reaction is generally not finished before 20 hours; the 
oily layer must then be at once removed, to prevent the further action 
of the acids. The yield is smaller than that obtained by the common 
method, because some of the glycerin-sulphuric acid is not attacked, 
and another nitrated body is formed which is soluble in water. The 
nitrates of erythrite, mannite, and dulcite may be obtained by the 
same method. 

In conclusion, the author points out that the number of atoms of 
nitrogen fixed by this reaction corresponds with the atomicity of the 
alcohol; he seems, therefore, not to know that L. Henry showed some 
time ago that by means of nitric acid the number of alcoholic hydroxyls 
may conveniently be determined. . 

C. 5. 


Formation of Crotonic Acid. By C. Hretiand E. Lauser 
(Deut. Chem. Ges. Ber., vii, 560—564). 


Wuen a-monobromobutyric acid (b. p. 170°—172°) obtained by the 
action of bromine upon normal butyric acid, is treated with alcoholic 
potash, it yields solid crotonic acid melting at 72°. This body is 
identical with the acid obtained by the action of alkalis upon allyl 
cyanide by oxidation of crotonic aldehyde, and by dry distillation of 
8-oxybutyric acid. The authors prefer the formula— 


CH,—CH—CH—CO0O.OH 
for this crotonic acid. 


Bromo-Derivatives of Pyruvic Acid. By E. Grimavux 
(Compt. rend., Ixxviii, 974—976). 


WicuEtaus prepared dibromo-pyruvic acid by heating dilute pyruvic acid 

and bromine in a sealed tube to 100°. The author finds that the sealed 

tube is not needed if the bromine be added gradually. Equal parts of 

the acid and water are treated with their combined weight of bromine. 

After 24 hours, a little tribromopyruvic acid, C;HBr;0;.2H.0, sepa- 

rates, and when the mother-liquor from this is concentrated, the 

dibromo-pyruvic acid is obtained. By doubling the quantity of bromine, 

the tribrominated acid is obtained. When all the bromine has been 

added the liquid is rapidly cooled. The pearly needles separated are 

the acid in question, which is purified by recrystallisation from cold 

water. It melts at 104°, or, if its water of crystallisation be got rid of, 
j 3 Pp 2 
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at 90°. It is easily soluble in alcohol and ether. By boiling with water 
it is converted into oxalic acid, the chief reaction being— 


C,HBr,0; + H,O = CBr,H + C,0,H2. 


Lactic acid may be substituted for pyruvic acid in the preparation of 
tribromo-pyruvic acid, which fact is considered by the author to con- 
firm the view of Wichelaus as to the constitution of pyruvic acid. 


J. G. 


Constitution of Terebic Acid. By R. Firric and B. Migtcx 
(Deut. Chem. Ges. Ber., vii, 649—651). 


Tue authors believe that, as the constitution of pyroterebic acid is 
definitely settled, by their own researches and those of Williams (ibid., 
vi, 1094) to be— 


CHa 
7CH—CH—CH—CO—OH, 
CH; 


the facts already known are sufficient to explain the nature and consti- 
tution of terebic acid. 

Monobasie terebic acid is undoubtedly the lactic anhydride of 
diaterebic acid— 


CH, 
cCH—CH—CH—CO—OH, 
CH, i | 
OH—CO—OH 


a saturated triatomic bibasic acid, which is homologous with malic 
acid, and may be regarded as oxypimelic acid. 

Diaterebic acid, when liberated from its salts, or perhaps by the 
evaporation of its solution, splits up into water and a lactide— 


CH; 


CH—CH—CH—Co- OH, 
CH; © | | 
—co 


which is terebic acid. By dry distillation this compound loses a mole- 
cule of carbonic anhydride, with formation of pyroterebic acid, 


CH. 
CH—CH=CH—CO—OH. 
CH; 


The probable reason why these relations have hitherto been over- 
looked is that the lactic anhydrides are generally regarded as similar 
in properties to the ordinary anhydrides, which are readily converted 
into the acids by water or the alkaline carbonates; on the contrary, 
they are extremely stable compounds. 

These formulz for diaterebic and terebic acids throw some light on 
the constitution of oil of turpentine. As it is very improbable that the 
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two methyl groups in terebic acid occur in oil of turpentine as side 
chains, and still more improbable that one of them is formed by oxida- 
tion, the propyl contained in the hydrocarbon and .also in the cymene 
derived from it must be isopropyl and not normal propyl. It is possible 
that oil of turpentine is a mixture of two hydrocarbons, one containing 
normal propyl and the other isopropyl, which would account for the 
fact that the oils from different sources are not all equally fit for the 
preparation of terebic acid. Although the researches of Fittica and 
others conclusively prove that the cymenes from different sources con- 
tain normal propylmethylbenzene, it does not follow that they consist 
entirely of it. 
C. E. G. 


Salts of Parabanic Acid. By N. MexscuurKIn 
(Ann. Chem. Pharm., clxxii, 73—89). 


TuE only good method for preparing parabanic acid is that of Liebig 
and Wohler, the yield, however, being only one-third of the urie acid 
employed. The hydrate described by Tollens and Wagner could not 
be obtained, the product being impure alloxan. When alcoholic 
ammonia is added to a solution of parabanic acid in absolute alcohol, 
ammonium parabanate, CsH(NH,)N2O3, separates as a bulky crys- 
talline precipitate. It is insoluble in alcohol, and in aqueous solution 
is soon converted into ammonium oxalurate. At 100° it is slowly re- 
solved into its constituents, but when heated to this temperature with 
alcoholic ammonia in sealed tubes, it is converted into the isomeric 
ovaluramide. 

Potassium parabanate, C3HHKN,Os;, is obtained by adding a solution 
of potassium in absolute alcohol to an alcoholic solution of parabanic 
acid, which must be in excess. It forms a light white precipitate, 
which in an aqueous solution soon changes into potassium oxalurate. 

The sodium salt, C;HNaN,.O;, is prepared in a similar way, and 
possesses analogous properties ; water, as well as an excess of sodium 
ethylate, converts it into sodium oxalurate. 

The well-known silver salé has the composition C,Ag,.N.0; + H:,0, 
and is obtained as a crystalline precipitate by mixing solutions of para- 
banic acid and silver nitrate. It redissolves on boiling in the free 
nitric acid, and crysiallises on cooling in warty masses. When the 
mother-liquor is heated to 80°—90° and ammonia is then added, the 
same salt is precipitated, and it is also produced by adding silver 
nitrate to a freshly prepared solution of ammonium parabanate. Ac- 
cording to Liebig and Wohler, this salt is anhydrous, whereas Strecker 
found that it contained half a molecule of water, which escaped at 145°. 
This the author could not confirm, the loss sustained at this tempera- 
ture being less than half a molecule. When one molecule of silver 
nitrate is added to a freshly prepared solution of potassium parabanate, 
a white amorphous precipitate is formed, which is purified by washing 
and dissolving it partially in nitric acid. On adding ammonia to the 
warm solution, C;xHAgN,O; + H,0, is obtained as a crystalline pre- 
cipitate. The same salt is obtained by mixing aqueous solutions of 
two molecules of parabanic acid and three molecules of silver nitrate; 
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the bi-silver salt which is formed is removed by filtration, the warm 
mother-liquor precipitated by ammonia, and the precipitate purified as 
above. The salt thus produced is sometimes anhydrous. That con- 
taining one molecule of water is isomeric with silver oxalurate, from 
which it differs by being less soluble in water, and yielding the bi-silver 
salt on adding silver nitrate and ammonia to its solution in nitric 
acid. 

The author believes that parabanic acid contains one hydroxyl, and 
is a true monobasic acid. The existence of the bi-silver salt is not 
inconsistent with this view, because many amido-compounds contain 
hydrogen which is replaceable by silver. The transformation of ammo- 
nium parabanate into oxaluramide is quite analogous to that of ammo- 
nium cyanate into urea. Parabanic acid seems, therefore, to be 
oximidocyanic acid (see this volume, p. 466). 

©. 8. 


Potassium Oxalurate and the Determination of the Alkali- 
metals in the Salts of Ureids. By N. Menscuurxin (Ann. 
Chem. Pharm., clxx, 89—92). 


PorassIUM OXALURATE, C;H;KN2O, + H,0, is sparingly soluble in water 
and forms rhombic crystals. 


a:b:c:=1: 0°6014965 : 0:5393226. 
Observed forms: P, oP, Po, oPao, oPo. 


According to Strecker, who obtained this salt together with potas- 
sium dialurate by the action of potassium carbonate on alloxan, it 
forms anhydrous plates. On repeating this experiment, 7 of the pro- 
duct consisted of the dialurate, and the mother-liquor contained another 
salt quite different from the author’s oxalurate. Strecker determined 
the potassium by igniting his salt, assuming that the residue consisted 
of potassium carbonate. But the parabanates, oxalurates, and dialu- 
rates form cyanides by ignition, and therefore if they contain alkali- 
metals or barium, the metals must be weighed in the form of sulphates. 


C. S. 


Derivatives of Urethane. By G. Bisnorr 
(Deut. Chem. Ges, Ber., vii, 628—-635). 


WueEN hydrochloric acid is added to a solution of urethane in acetal, 
ethidene-urethane crystallises gradually out. This body is identical with 
that which Nencki obtained by the action of aldehyde on urethane. 
Monochloracetal yields under the same conditions monochlorethidene- 
urethane (this Journal, x, 411). The aldehydes also combine more or 
less quickly with urethane in presence of hydrochloric acid. The 
following compounds were thus obtained :— 

Chlorai-urethane, CCl;.CH(OH),NH.CO,.C.H;, is a crystalline mass, 
which is freely soluble in alcohol and ether and insoluble in water. It 
melts at 103°, but is resolyed into its constituents in the dry state in 
presence of water already at 100°. 


ORGANIC CHEMISTRY. 891 


Bromal-wrethane is a very similar body, melting at 132°. 
Crotonchloral-urethane, C,yH;Cl;(O0H)NH.CO,.C.H;, forms brittle 
prisms, melting at 123°—125°. Valeraldehyde yields the compound 
0;Hio( NH.CO,.C;H;)2, erystallising on adding water to its alcoholic 
solution in brilliant, white, long, silky needles, melting at 126° and 
subliming under decomposition. Hot dilute acids resolve it into its 
constituents. The corresponding monochloro-compound obtained from 
monochloro-valeraldehyde forms a spongy mass consisting of small 
needles, melting at 130°; dilute acids act on it but slowly. The 
benzoyl-compound, C,H;.CH(NH.CO,.C.H;)., is sparingly soluble in 
cold alcohol, and separates from a boiling solution as a silky crystal- 
line mass, melting at 171°. ‘ 
C. 8. 


Mercuramides. By A. Oppennerm and S. Prarr 
(Deut. Chem. Ges. Ber., vii, 623—625). 


Wuen acetanilide and mercuric oxide are fused together, a compound 
having the composition (C,H;ONC,H;),.Hg is produced. This com- 
pound separates from alcohol in small colourless needles, which melt at 
215°, being at the same time partially decomposed. This substance is 
also produced if the reaction is moderated by certain solvents, and in 
order to subject the nascent mercuramide to the action of sulphurea, 
sulphocarbanilide was added to the mixture, but an unsatisfactory 
result was obtained, the acetyl group being destroyed. 

When acetanilide is dissolved in nitrobenzene and heated with mer- 
curic oxide, a thorough decomposition is the result, aniline being formed 
and mercury liberated. 

Mercuracetamide is acted on by carbon bisulphide, sulphocarbanilide, 
or iodine (not in excess), with reproduction of acetamide, and in the 
case of carbon disulphide the simultaneous formation of carbon oxy- 
sulphide and acetonitril ; 


(1.) (CH;.CO.NH),Hg + CS, = HeS + (CH,CO.NH)CS(NH.CO.CHs) 
(2.) (CH,CO.NH)US(NH.CO.CH,) = GSO + CH;.CN +CH;CO.NH2. 


Mercuracetamide is completely decomposed by hydrosulphuric acid, 
and mercuracetamide, and mercurbenzamide may be regarded as 
strictly analogous bodies, both yielding the original amides on distil- 
lation together with ammonia, water, mercury, and carbon. Mercur- 
benzamide also yields benzonitril. — 


Contributions to our Knowledge of the Terpenes. By A. 
OppeNHEIM and S. Prarr (Deut. Chem. Ges. Ber., vii, 625— 
628). 


Inactive terebene, borneene, geraniene, and eucalyptene are converted 
by the action of iodine into common cymene or paramethyl-propy|ben- 
zene, yielding paratoluic acid on oxidation with dilute nitric acid. 
The same cymene has been obtained from oil of turpentine and oil of 


a 
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lemon, and it appears very probable that also hesperidene and the ter- 
pene in oil of nutmeg are hydrides of common cymene, because the 
yield, as Wright has found, terephthalic acid; the complete proof is, 
however, wanting until they have been converted into a monobasic 


acid. C. §. 


Dill-oil. By R. Nrerzxi (Arch. Pharm. [3], iv, 317—3824). 


GrapstToneE found in this oil a terpene boiling at 173° and strongly 
dextrorotatory ; the author finds in addition a resinous substance boil- 
ing above 230°, and an oxidized body which, after purification by com- 
bination with sulphuretted hydrogen, washing the crystalline product 
with alcohol, pressing, and decomposition by caustic potash solu- 
tion, boils at 228°—229°, and appears to be identical with carvol. 
Moreover, the terpene present does not appear to be homogeneous, as 
it does not distil at a constant temperature, one portion boiling at 
155°—160°, and another at 175°. Neither specimen appeared to be 
absolutely free from oxidized substances even after many rectifications 
over sodium: the higher boiling terpene resembled oil of mace in 
odour, the lower one was turpentine-like [probably terebene ]. 

The higher terpene, after standing for some months in contact with 
nitric acid, alcohol, and water, gave crystals melting at 103° and having 
the composition of terpene hydrate, CyHi.3H2O or CH. 0..H.0. 
With hydrochloric acid gas it gave an oily hydrochloride, C,oHj,.HCl, 
and by heating for 12 hours with half its weight of iodine in a 
flask with inverted condenser it produced cymene, hydriodic acid 
being formed. This cymene boiled between 175°—180°, and yielded on 
oxidation by nitric acid a substance melting at 176°, and having the 
properties of paratoluic acid; with dichromate of potassium and sul- 
phuric acid substances recognized qualitatively as terephthalic and 
acetic acids were formed, no search appearing to have been made for 
other products, such as isophthalic acid or acetic acid homologues. 


C. R. A. W. 


Derivatives of Diphenyl. By O. DorBner 
(Ann. Chem. Pharm., clxxii, 109—122). 


MonocyaNo-DIPHENYL was prepared according to the directions of 
Latschinoff and Engelhardt. It melts at 84°—85°, volatilises without 
decomposition, and when boiled with alcoholic potash, yields the 
C.H; 
potasium salt of diphenyl-carbonic acid, | . Anin- 
C,H,—CO—OH 
termediate product, which is probably an amide of this acid, is also 
formed. Diphenyl-carbonie acid is almost insoluble in cold water, 
slightly soluble in hot water, but easily soluble in ether or alcohol, and 
separates from the latter solvent in tufts of needles, which melt at 
218°—219°, and sublime at a higher temperature. The barium salt 
was obtained as a white precipitate, slightly soluble in hot water, from 
which it is deposited in thin, shining leaflets. The calciwm salt 
resembles the barium salt, and the magnesium salt separates from its 
aqueous solution in leaflets, which are anhydrous. The ammonium 
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salt gives a white precipitate with a solution of zinc sulphate, silver 
nitrate, or lead acetate, a bluish green precipitate with copper sulphate, 
and a yellow precipitate with ferric salts. 

Ethyl diphenylearbonate, C,y.H,—CO—O—C.H;, was prepared by 
saturating an alcoholic solution of the acid with hydrochloric acid, 
heating, and diluting with water. The ether then separates as an oily 
liquid, which solidifies after some time. It melts at 46°, and separates 
from alcohol in large, hard, colourless prisms. Most salts of diphenyl- 
carbonic acid yield diphenyl when heated alone, or more easily, when 
lime is added. These results show that diphenyl-carbonic acid differs 
from the phenyl-benzoic acid of Fittig and Ostermayer, but it appears 
to be identical with the acid which Schultz obtained by oxidising 
diphenyl-benzene. 

Dicyanodiphenyl, C\zHg(CN)2 was prepared by a method similar to 
that employed for the preparation of the monocyano-derivative, but 
diphenyl-disulphonic acid was employed instead of the mono-sulphonic 
acid. It is insoluble in water, slightly soluble in cold, but easily 
soluble in hot alcohol, from which it separates in thin, colourless 
needles, which melt at 234°, and sublime without change. When 
dicyanodiphenyl is boiled for some days with alcoholic potash, 
diphenyl-dicarbonic acid, Cy.Hs Goose is produced, but at the same 


time an insoluble substance, probably the amide, C,.Hs Sage is 
. 2 


formed. The crude diphenyl-dicarbonic acid appears to be contami- 
nated with the amic acid, Od Sn ae and to render it pure, a 
prolonged treatment with caustic potash was necessary. Diphenyl- 
dicarbonic acid is nearly insoluble in the usual solvents ; yields diphenyl 
when heated with excess of lime; decomposes when heated, without 
melting or subliming ; and yields salts which are insoluble in water, 
the alkaline salts being excepted. When dicyano-diphenyl is heated 
to 180° with strong hydrochloric acid, diphenyl-dicarbonie acid is pro- 
duced, but it requires treatment with potash to render it pure. The 
barium salt, calcium salt, and silver salt form white insoluble powders, 
which become anhydrous when dried over sulphuric acid. The ammo- 
nium salt gives no precipitate with magnesium sulphate, but with lead 
nitrate or zinc sulphate a white precipitate is formed, while copper 
sulphate gives a very light blue, and ferric chloride a bright yellow 
~~ : , /CO.OC.H; . 
precipitate. Ethyl diphenyl-dicarbonate, Cul G0) OC,H,' 8 best pre- 
pared by heating the dry silver salt with ethyl! iodide, and extracting 
the product with hot alcohol, from which the new ether separates in 
large, colourless, flat prisms, which melt at 112°, are insoluble in water, 
and slightly soluble in cold alcohol. 

These results show that the diphenyl-dicarbonic acid just described 
differs from the isomeric acid prepared from phenanthrene ; and as 
diphenyl-dicarbonic acid nearly resembles terephthalic acid, it is pro- 
bable that this difference is analogous to that existing between tereph- 
thalic acid and isophthalic acid. 


T. B. 
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Normal Phenyl-Propyl Alcohol and Allyl Benzene. 
By L. Ricgueimer (Ann. Chem. Pharm., elxxii, 122—181). 


CoMMERCIAL cinnamic alcohol was found to contain a considerable pro- 
portion of phenyl-propyl alcohol, C;H;—CH,—CH,—CH,—OH, which 
yields phenyl-propionic acid when oxidised by chromic acid. Phenyl- 
propyl alcohol is the principal product when pure cinnamic alcohol is 
digested with water and sodium amalgam, but in this case a small 
proportion of a hydrocarbon boiling at 160°—170°, is also produced. 
Phenyl-propy] alcohol forms a thick, colourless, highly refractive liquid, 
which has a specific gravity of 1:008 at 18°. It is insoluble in water, 
but mixes in all proportions with alcohol, ether, or acetic acid ; it boils 
at 235° (uncorr.), but does not solidify at —18°. It is probable that 
phenyl-propyl alcohol exists in storax as an ether, and that Scharling’s 
styracone and Joel’s styrone consist essentially of phenyl-propyl 
alcohol. 

Phenyl-propyl acetate, C,H,,—O—C,H;0, is readily obtained by the 
action of acetyl chloride on the alcohol. It forms a slightly yellowish 
fluid, boiling at 244°—245°, and remaining fluid at —18°. The phenyl- 
propyl benzoate obtained in a similar manner, forms a thick, brown 
liquid. 

‘he hydrocarbon alluded to as boiling at 160°—170°, was rectified 
several times from sodium, when it was found to boil at 165°, and to 
contain C,H,); but its mode of formation indicates the formula, 
CsH;—C3H;, or that of allyl-benzene. Its dibromide, C;5H;—CHBr— 
CHBr—CH,, is readily formed by direct union with bromine. This 
compound crystallises from hot alcohol in colourless leaflets or needles, 
which melt at 66°5, and may be sublimed without change, if cautiously 
heated. 

T. B. 


Attempts to Effect the Synthesis of Allyl-benzene. 
By R. Firrie (Ann. Chem. Pharm., elxxii, 132—133). 


THE allyl-benzene described in the previous communication ought to be 
considered as C;H;—-CH=CH—CH,, while an allyl-benzene obtained 
directly from benzene would be CsH;—CH,—CH=—CH,. The author 
has renewed his attempts to obtain the latter substance, but without 
success ; and he appears to doubt the correctness of Chojnacki’s asser- 
tion that this hydrocarbon is produced when a mixture of bromoben- 
zene and allyl-iodide is treated by Zincke’s method. 
T. B. 


Phloroglucin. By R. Benepixt 
(Deut. Chem. Ges. Ber., vii, 445). 


In consequence of Liebermann’s recent notice on phenols, the author 
now states that nitrous acid acts on phloroglucin with production of a 
colouring matter free from nitrogen. This substance is dark brown, 
has a lustre like that of cantharides, and dissolves in alkalis with 
a purple colour. Its solution is decolorised by nascent hydrogen, but 
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exposure to the air suffices to restore the colour. This substance, 
which the author calls phlorein, has the composition C,,H,O;; it is 
still under investigation. ; 


eS 


Coniferin. By F. Tizmann and W. HaarMAnn 
(Deut. Chem. Ges. Ber., vii, 608—623). 


Tae alcoholic solution of crude coniferin may be advantageously 
decolorised either by the addition of lead acetate and ammonia, or by 
heating with animal charcoal. Crystals of coniferin contain C,.H»Os 
+ 2H,0, and they lose part of their water on exposure to the air, but 
the whole is expelled at 100°. With concentrated sulphuric acid 
coniferin strikes a violet colour which soon becomes red, similar tints 
being produced by the addition of a large proportion of sulphuric 
acid to its aqueous solution. On diluting the sulphuric solution, a 
blue resin is deposited, and coniferin, when moistened with phenol and 
sulphuric acid, acquires a deep blue colour, this reaction being facili- 
tated by exposure to sunlight; the well-defined reaction of pine-wood 
with phenol and sulphuric acid is no doubt due to the presence of 
coniferin. Although coniferin does not reduce Fehling’s solution even 
at the boiling heat, it is well known that strong acids or hot dilute 
acids convert it into glucose and a resinous product. When, however, 
it is digested at 25°—36° with water and a small proportion of emul- 
sin, it is split up into glucose and a substance which separates from 
the liquid in white crystalline flocks. If the whole is now agitated 
with ether, the new substance dissolves, and it may be readily obtained 
by evaporating the ethereal solution. This substance contains 
CioH,,03, melts at 73°—74°, is easily soluble in ether, and less soluble 
in alcohol ; but water dissolves it with difficulty. Dilute acids possess 
the remarkable property of converting this substance into a resinous 
isomeride, which probably is polymeric with it. 

This resinous isomeride is also precipitated when its alkaline solu- 
tion, or an alkaline solution of the before-mentioned crystalline 
substance is neutralised with an acid. It softens at 150°—160°, and 
is identical with the resinous substance formed by the action of acids 
on coniferin. The crystalline substance C,,H,.03, acquires the odour 
of vanilla on exposure to the air, and the same odour is produced 
when either it or coniferin is oxidised by chromic acid mixture. On 
distilling the product, aldehyde first passes over, but afterwards a dis- 
tillate which smells like vanilla is obtained; and ether extracts the 
odorous principle from this. The odorous principle is, however, best 
obtained by oxidising the substance C\H,.0;, and agitating the pro- 
duct directly with ether, which when evaporated leaves the new sub- 
stance as an oil which solidifies on cooling. This substance, which 
was found to be identical in every respect with vanillin from vanilla, 
contains C,H,O;, melts at 80°—81°(uncor.), and is easily soluble in 
alcohol or ether, but less soluble in water, which deposits it in fine 
crystals. Vanillin sublimes without change, is strongly acid, and 
forms well-defined salts in which one atom of hydrogen is replaced. 
The barium salt was obtained asa white precipitate ; the magnesium salt 
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forms well-formed crystals; the zinc salt forms a crystalline powder; 
the lead salt was obtained as a precipitate which separates from hot 
water in scales ; and the silver salt forms a white precipitate which de- 
composes and becomes black on exposure to the light. 
Bromovanillin, CsH;BrOs, is deposited when fumes of bromine act on 
an alcoholic solution of vanillin. When crystallised from alcohol, it 
forms leaflets melting at 160°—161° (uncor.). odovanillin, C.H,10,, 
is formed when vanillin, iodine and spirit are digested together. It 
forms nearly colourless needles melting at 174°. 
If coniferin, the substance C,oH).03, or vanillin, is fused with potash, 
protocatechuic acid is produced, and when coniferin or either of its 
above-mentioned derivatives is distilled, pyrocatechin is formed. As is 
well known, both pyrocatechin and protocatechuic acid strike a green 
colour with ferric chloride, but in the former case a green precipitate 
is produced, while in the latter a green soluticn is obtained, and 
if ammonia be now added to the former, a violet coloration is the 
result, while with the latter it produces aclear red tint. Pyrocatechin 
reduces cold aqueous silver nitrate, while protocatechuic acid does 
not. Vanillin may be regarded as having the following constitution, 
OCH; 

C.H,OH , and it is probably a methyl ether of protocatechuic 
COH 

aldehyde. 

This view is confirmed by the fact that vanillin yields methyl iodide 
when heated with hydriodic acid, and although protocatechuic alde- 
hyde is probably formed at the same time, attempts to separate it from 
the products of the reaction were unsuccessful. When, however, 
vanillin is heated to 180°—200° with dilute hydrochloric acid, methyl 
chloride and protocatechuic aldehyde are formed. With acetic anhy- 

OCH; 
dride, vanillin yields acetyl-vanillin, CsH;0C.H;,0, and with benzoyl 
COH 


OCH; 
chloride it yields benzoyl-vanillin, CsH;0C;H;O: hence there can be no 
COH 


doubt as to its true constitution. 

The substance, C,oH,.0;, is probably a methyl-ethylic ether of pro- 
tocatechuic aldehyde, or an ethylic ether of vanillin, and it may be 
OUCH; 
represented by the formula, C;H;O0C.H;, this view being confirmed by 
COH 


the fact that hydriodic acid decomposes the substance with formation 
of methyl] iodide and ethyl iodide. Although protocatechuic aldehyde 
was not detected among the products, protocatechuic acid and pyro- 
catechin were found. 

The work described in this paper shows that coniferin is a glucoside 
formed by the union of the methyl-ethyl ether of protocatechuic alde- 
hyde and glucose, with elimination of water, and as it is highly 
probable that vanillin can be built up from simpler benzene-deriva- 
tives, the authors intend to work in this direction. . 

T. B. 


ORGANIC CHEMISTRY. 


Essential Oil of the Root of Spirea Ulmavia. 
By R. Nrerzxi (Arch. Pharm. [3], iv, 429). 


PAGENSTECHER found salicylous acid (salicylic aldehyde) in the flowers 
of Spirea ulmaria in 1834, and Wicke has stated that the roots also 
contain it; the author, however, finds that the roots when squeezed 

ive out an odour more like that of gaultheria oil (methyl-salicylic 
ether) than like salicylous acid. From 20 lbs. of roots gathered in 
September and distilled in quantities of 5 lbs. at a time with water, 
only about a gram of oil was obtained ; this was heavier than water ; 
the aqueous distillate containing oily drops was acid, gave a violet re- 
action with iron, but did not reduce ammoniacal silver solution, where- 
fore the absence of salicylic aldehyde seems certain. The oil solidified 
with aqueous potash, and on heating the mass, a little turbid watery 
distillate was obtained, probably indicating the presence of a small 
amount of natural hydrocarbon; this seemed also to contain methylic 
alcohol, as it did not give the iodoform reaction for ethylic alcohol, but 
yielded an acid distillate reducing ammoniacal silver on oxidation with 
sulphuric acid and potassium dichromate; from the solid residue, 
hydrochloric acid threw down a copious precipitate of salicylic acid in 


needles ; this was analysed after recrystallisation from dilute alcohol. 
C. R. A. W. 


Constitution of Piperic Acid (Part IV). By R. Firrie and 
W.H. Mrecck (Ann. Chem. Pharm., elxxii, 134—167). 


THE constitution of piperic acid is expressed by the formula— 


/ Non 
CHO” ° 
CH—CH—CH—CH—CO—OH. 


When one molecule of the finely divided acid is suspended in anhydrous 
carbon sulphide which is cooled by ice, and then 2 molecules of bromine 
are gradually added, the tetrabromide or tetrabromopiperhydronic acid, 

O 

SCH: or 

C;Hs O , is obtained as a crystalline granular powder 

C,H,Br,.CO.H 
which undergoes violent decomposition when heated to 160°—165°. 
Itis also decomposed by alcohol and ether, in which it readily dissolves. 
Cold caustic soda or boiling sodium carbonate converts it into piperon- 
aldehyde; but by treating it in the cold with the carbonate, or by 
boiling it with water, the compound ©,2H;»Br20, is produced, which has 
been already described in a former communication. It is insoluble in 
sodium carbonate and hardly acted upon by cold caustic soda. When 
it is boiled with sodium carbonate for two minutes and the solution is 
then poured into a vessel surrounded by ice, the compound C,,H,BrO; 
is formed, together with piperonaldehyde. This body crystallises out 
on standing, or it may be isolated by shaking the acidified solution 
with ether. It crystallises from alcohol in brilliant transparent mono- 


| 
| 
| 
i 
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clinic plates or prisms, melting at 131°5°—132°. The chemical 
properties of this compound resemble that of the dibrominated body. 
Neither of them has acid properties, and the mode of their formation 
as well as all their properties, point out that they are anhydrides of the 
same constitution as lactide. 


Dibromopiperide. 
/ cH, 
C.H; —O O 
CHBr—CHBr—CH=C¢ | 
co 
or 
0 
SCH. 
C.H;—O0%~* 6 
CHBr—CH=CBr—CH¢ | 
\Co 
Bromoxypiperide. 
J Sou 
C,H;—O% . O 
CHBr—CH(OH)—CH=C¢ l 
CO 
or 


4 OS oH, 
C.H; —O O 
CHBr—CH=0(0H)—CHC | 
CO 


These bodies, as well as the tetrabromide, are by alkalis readily con- 
verted into piperonaldehyde resembling in that respect the tetrabromide 
of sorbic acid, which, as Fittig and Kachel have shown, yields by the 
same reaction also an aldehyde (probably acrolein).* 

In a former communication the authors have described another 
bromo-compound which, when boiled with an alkali, yields monobromo- 
piperonaldehyde. This body is a sodium salt, having the formula 
C,,H,5r,NaO; + 14H,0O. The reason that they overlooked the presence 
of sodium is that, on heating it, a carbonaceous residue is left, containing 
sodium bromide, which entirely volatilises before all the carbon is 
burnt. On adding hydrochloric acid to its cold aqueous solution, 
tetrabromoxypiperonic acid, CH BriO;, separates out. It is almost 
insoluble in water, and crystallises from dilute alcohol in smail trans- 
parent crystals. It begins to decompose above 100°, and melts at 155° 


* The authors believe that Wreden’s so-called oxycamphoric anhydride has a 


similar constitution, being also a kind of lactide, CH } : 
CO.0OH 
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with violent decomposition. (C,,H,Br,O;),Ca + 2H,O is a white pre- 
cipitate, consisting of glistening plates. (C,H ,Br,O;),Ba + 3H,0 
y: has similar properties, but is still more sparingly soluble in water. 
When boiled with sodium carbonate, it is converted into bromopiperon- 
aldehyde, the reaction taking place in two stages, first dibromoxy- 
piperide, C,,HsBr.0;, being formed, which is insoluble in water, 
sparingly soluble in cold alcohol and ether, more freely in the hot 
liquids, and forms prismatic crystals melting at 181°—182°5°. This \ 
compound has no acid properties, and must be regarded as a derivative i 
of the tetrabromide of bromopiperic acid. 


al 


1€ 


CHBr—CHBr—CHBr—CHBr—C0.OH. 


By the action of sodium carbonate it is first converted into tetra- 
bromoxypiperhydronic acid and then into dibromoxypiperide. 


i 
Tetrabromoaypiperhydronic Acid. 


fy 
OH —o 
CHBr—CH(0H)—CHBr—CHBr—C0.0H 
or | 
) 
/ CH; 
C.H,Br—O 
\CHBr—CHBr—CH(0H)—CHBr—C0.0H | 
Dibromoxypiperide. | 
7O\. 
/ - YCH 
C.H.Br-—-0” ~~ * 0 
‘SCHBr—CH(0H )—CH=C¥ | | 
co 
or 


JO 
neta ™ O 
CHBr—CH=(C(OH)—CH¢ | 
CO 


That the hydroxyl in tetrabromoxypiperhydronic acid is not com- 
bined with that carbon-atom which is linked to the carboxyl, is shown 
by the fact that this acid is very stable and does not form an anhydride. 
Both compounds are easily converted into bromopiperonaldehyde, 
which is easily oxidised by potassium permanganate to bromopiperonic 
acid, C.H;BrQ,, which forms crystals melting at 204°—205°, and sub- 
liming without decomposition. 
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Hydropiperic acid combines readily with one molecule of bromine to 
form dibromohydropiperic acid, C;zH,.Br,0,, which is insoluble in water, 
almost insoluble in cold, and sparingly soluble in hot carbon ‘sulphide. 
Alcohol seems to convert it into an ether, and from ether it separates 
in small colourless crystals melting at 185°—136°, and decomposing at 
150°. When heated with a solution of sodium carbonate, it is decom- 
posed, but not a trace of piperonaldehyde is formed, and on boiling it 
with soda it is reconverted into piperic acid. Hydropiperic acid pos- 
sesses, therefore, the characteristic properties of the acrylic acids. Its 
constitution is, therefore,— 


CH,—CH.—_CH=CH—C0O.OH 
and not 


A Nou 
nit ia? ’ 


for in the latter case its dibromide ought to yield piperonaldehyde. 
This is further proved by the fact that when fused with potash it is 
decomposed into protocatechuic acid and acetic acid, no butyric 
acid being formed. In this reaction, a dioxyphenylpropionic acid, 


CoH { Te caer is probably first formed, which, like 


similar acids, is by the further action of potash, resolved into the above 


acids. 
C. S. 


Reduction of Nitrobenzanilide. By C. A. Bett 
(Deut. Chem. Ges. Ber., vii, 497). 


NITROBENZANILIDE, prepared by the action of benzoyl] chloride on nitrani- 
line, melts at 152°, and its reduction by ammonium sulphide leads to the 
; C;H,.NH, 
formation of a substance containing C;;H;,.N,0, or C,H;O N, and 
H 

bearing a general resemblance to nitrobenzanilide, but it is more 
soluble in water than that compound. It melts at 125°, and concen- 
trated sulphuric acid acts on it with liberation of benzoic acid. 

The author has not yet determined whether a more complete re- 
duction of nitrobenzanilide will lead to the formation of the compound 


(C.H,)" 
(C,H;)"" N.. 
H 
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- Metatoluidine. 
By H. Limpricut (Deut. Chem. Ges. Ber., vii, 448—-452). 


WueEn metatoluidine, prepared according to the method of Beilstein 
and Kuhlberg, is dissolved in partially diluted sulphuric acid (H,SO, 
+ H,O) and mixed with a solution of chromic acid in vitriol of the 
same strength, a yellowish brown coloration is produced, which becomes 
light brown on the application of heat, greenish yellow on the addition 
of a small proportion of water, and disappears on further dilution. 
The addition of nitric acid to a solution of the base in sulphuric acid of 
the above strength causes the production of a deep red colour, which 
becomes orange on dilution. If calcium hypochlorite is added to the 
base dissolved in equal volumes of water and ether, the watery layer 
becomes brownish yellow, but the ethereal layer becomes reddish, and 
acquires the property of communicating a violet tint to sulphuric acid. 
The neutral owalate forms slender rhombic leaflets easily decomposed by 
water, alechol, or ether, while the sesquibasic owalate (C;,H,N )(C.H204)2 
forms rhombic leaflets less soluble than the neutral salt, and the acid 
owalate, C;HyN.C.H,O,, forms groups of silky needles slightly soluble in 
alcohol, ether, or water. The sulphate, (C;H)N)2H.SO,, forms groups 
of radiated reddish needles tolerably soluble in alcohol und insoluble in 
ether. The nitrate, C;Hy;N.HNO;, forms thick rhombic tables easily 
soluble in water or spirit and slightly soluble in ether. The hydro- 
chloride, C;H,N.HCl, forms thin pale-red leaflets or scales, which are 
easily soluble in water or alcohol. Warm fuming sulphuric acid con- 
verts metatoluidine into a disulpho-derivative and metamidortho-sulpho- 
CH; 
toluene, C;H;< SO;H. This latter acid forms white, anhydrous, rhom- 
NH, 

bic tables, which decompose at 275°, are slightly soluble in water, and 
insoluble in alcohol. The bariwm salt, (C;HsNSO;).Ba + 9H,0, crys- 
tallises in easily soluble tables or prisms, and the lead salt, 
(C,H,NSO;).Pb + 33H,0, forms yellowish nodules. Bromine acts 
on an aqueous solution of metamidorthosulphotoluene, with produc- 
tion of sulphuric acid, hydrobromic acid, and tribremometatoluidine, 
C;H,Br,;N. This compound separates from alcohol in reddish needles 
which melt at 95°; when sublimed it yields snow-white needles, 
melting at 101°. When nitrous acid is passed into alcohol holding 
metamidortho-sulphotoluene in suspension, a diazo-derivative is pro- 
duced, and this, when heated with alcohol, yields orthosulphotoluic 
acid. Its potassic salt forms crystalline nodules, which, on treatment 
with phosphorous chloride, yield a non-crystalline chloride, which 
reacts with ammonia, forming an amide melting at 154°—155°. This 
proves that the sulpho-group of the metamido-sulphotoluene just de- 
scribed occupies the ortho position. 

When the product obtained by the action of fuming sulphuric acid 
on metatoluidine is diluted, metamidorthosulphotoluene is precipitated, 
and the disulpho-derivative previously alluded to remains in solution. 
This acid is easily soluble in water, from which it separates in the crys- 
talline form, but it is at the same time partially decomposed into the 
monosulpho-derivative and free sulphuric acid. The acid barium salt 
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[C,H,N(SO;)2],Ba.124H,0 (?) forms felted needles, and the lead salt, 
[ C;H;N(SOs3)2]2.Pb.2H,O, forms hard crusts. 

Metabromoparamidotoluene-sulphonic acid was prepared and con- 
verted into the corresponding diazo derivative by nitrous acid, the 
product thus obtained being then boiled with absolute alcohol, which 
converted it into metabromorthotoluene-sulphonic acid. This acid pro- 
bably answers to the following positions— 


and it forms a yellowish syrup, which solidifies to a crystalline mass. 
The potassium salt, C;H;,BrSO;K.H.O, forms large, shining, yellowish, 
rhombic prisms. The sodiwm salt, C;H,BrSO,Na.4H.0, crystallises 
from water in shining yellow scales, or from spirt in nodules. The 
barium salt, (C;H;BrSO;).Ba.24H,0, forms tufts of fine needles. The 
strontium salt, (C;H.BrSO;),Sr.2$H,0, crystallises in fine shining 
yellow needles. The copper salt, (C;H.BrSO;)..Cu3H,O, forms green 
shining leaflets or solid prisms. The lead salt (C;H,BrSO;).Pb.35H,0, 
forms thin prisms united in tufts, or when crystallised with 5H,0 it forms 
bright shining yellow needles. The chloride of metabromorthotoluene- 
sulphonic acid forms an oil which solidifies to a crystalline mass, and 
the corresponding amide crystallises from water in fine white needles, 
from ether in shining scales, or from chloroform in solid needles melt- 
ing at 162°—165°. When aqueous metabromorthotoluene-sulphonic 
acid is boiled with silver oxide, the bromine is removed, and a cresol- 
sulphuric acid is produced. This reaction appears to be general, and 
it will probably be available for the preparation of cresol-sulphuric 
acids of known constitution. 

Nitrometabromorthotoluene-sulphonic acid is produced by the action 
of fuming nitric acid on the last-mentioned acid. Its bariwm salt, 
[C;H;Br(NO,.)SO,;].Ba.3}H,O, forms bright yellow shining needles, 
and its calciwm salt, [C;H;Br(NO,)SO;].Ca.5H,O, forms large yellow 
prisms. 


s & 


A New Toluidine. 
By O. Cunertu (Deut. Chem. Ges. Ber., vii, 643—644). 


RosentuaL finds (Ann. Chim. Phys., xxvii, 470), that solid para- 
nitrotoluene yields by nitration only the crystalline orthoparanitro- 
compound, whilst liquid orthonitrotoluene gives, besides the latter, 
a liquid modification whose constitution is unknown. As this cannot 
be obtained quite free from the solid orthoparadinitrotoluene, it was 
converted into nitrotoluidine by the action of ammonium sulphide, and 
then, by heating with benzoyl chloride, into the corresponding benzoyl 
compound. By crystallisation from alcohol, the less soluble ortho- 
nitroparatoluidine compound, melting at 168°, can be separated. 
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The new benzoylnitrotoluidine melting at 145°—146° crystallises in 
small yellow needles, which by boiling with alcoholic potash or by 
heating with hydrochloric acid to 150°, yield a nitrotoluidine. This 
compound crystallises in long, bright, yellow needles which melt at 
945°. It forms very unstable compounds with acids, and with acetic 
anhydride it yields an acetonitrotoluide crystallising in colourless 
prisms which melt at 155°5°. By treating this nitrotoluidine with 
nitrous acid, a liquid nitrotoluene is obtained, which is converted into 
orthotoluidine by the action of tin and hydrochloric acid. 

From these results it is evident that one of the NO, groups occupies 
the ortho position, both in the liquid dinitrotoluene and in the nitro- 
toluidine derived from it. The other NO, group—or the NH, in the 
nitrotoluidine—must therefore occupy the position 5 or 6, since the 
nitrotoluidines with the NH, in 3 and 4 are already known, and possess 
quite different properties. 

The reduction of the liquid dinitrotoluene by tin and hydrochloric 
acid gave a toluylene-diamine differing from the known isomerides, and 
whose sulphate had the composition, ceeiieetaaais % “ 


Oxethenetoluidine. By E. Demos 
(Deut. Chem. Ges. Ber., vii, 635—640). 


ETHENE oxide and paratoluidine combine slowly at the common tem- 
perature, and more quickly when heated to 100°; the principal pro- 
duct consists of owethenetoluidine, CsH,;NO, forming dense tufts of silky 
crystals melting at 37° and boiling at 286°—288°. It is moderately 
soluble in water, and freely in alcohol, ether, chloroform and benzene. 
When exposed to light, it turns yellow like aniline ; it is a strong base, 
combining with acids with evolution of heat. Its hydrochloride is 
deliquescent; on the addition of platinic chloride, a dark brown oil is 
precipitated, which, when concentrated in a vacuum, yields well defined 
light brown crystals (C,H,;NO.HCl), + PtCh. It is a very stable 
body, which may be boiled with water or alcohol without decomposition. 
Water and hot alcohol dissolve it rather freely ; from the alcoholic solu- 
tion it separates on cooling as a light-red powder. 

Oxethenetoluidine Oxalate (CsH,;;NO).C,04H2, forms white tufts or 
prismatic crystals, dissolving freely in water, sparingly in alcohol, and 
melting at 121°—122°. When it is kept at this temperature for some 
time, or when more strongly heated, carbon monoxide and dioxide and 
water are given off, and a mixture of oxethenetoluidine and the base, 
C,H, N, is left behind. C,H,,NO.SO,H, crystallises in colourless 
prisms, melting and decomposing at 110°—111°; it dissolves freely in 
alcohol and less so in alcohol. Oxethenetoluidine is a secondary base, 
which by the action of methyl iodide, is converted into methylowethene- 
toluidine, a colourless liquid boiling at about 290°—300°, and having 
an agreeable odour. The platinic double salt forms reddish-brown, 
brittle tufts, which are soluble in water and alcohol. On heating the 
methyl-base with methyl iodide to 100°, the iodide of the dimethyl- 
ammonium is formed, which could not be obtained in crystals. Moist 
silver oxide converts it into the very alkaline hydroxide, yielding a 

3q@ 2 
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platinic double salt, C..H;,N,0..PtCl, which separates from hot alcohol 
in glistening, ruby-red and very hard warty crystals, which are freely 
soluble in water and hot alcohol. The corresponding gold-salt forms 
beautifully yellow slender tufts, which dissolve more freely in alcohol 
than in water. 

Dioxethenetoluidine, (C,H,OH).NC;H,;, is obtained as a bye-product 
in the preparation of oxethenetoluidine. It is a colourless, very thick 
liquid boiling at 338°—340°. With acids it forms soluble salts, 
(C,,H,;NO.HCl1).PtCh, is freely soluble in alcohol, and forms glistening 
ochre-yellow spangles. 

Another bye-product is the base, CyH,,N, which is also produced by 
the decomposition of the oxalate and by heating oxethenetoluidine to 
280°. It is very sparingly soluble in alcohol, and separates from 
benzene in nacreous crystals. The same body has already been de- 
scribed by Wurtz, who obtained it by the action of toluidine on ethene 
chlorhydrate, and called it vinyltolwidine, C;H;,NH(C,H;). This for- 
mula is, however, not correct, because this body is a tertiary base, 
yielding with methyl iodide, the compound N.(C;H;).(C2H,)2.CH;l, 
which by the action of moist silver oxide is converted into a powerful 
base. The constitution of the so-called vinyltoluidine and that of 
oxethenetoluidine may be expressed as foilows :— 


Dietheneditolyldiamine Oxethenetoluidine. 
(Vinyltoluidine). 


C.H,.CH; 
| 


N CH, 
CHK DOH, CHK | 
N NH.C.H,.OH. 


| 
C, H,C H; 


Orthoamidotolueneparasulphonic Acid. By H. Limpricnt 
(Deut. Chem. Ges. Ber., vii, 552—555). 


Tuts acid is obtained by the action of reducing agents upon orthonitro- 
tolueneparasulphonic acid. It crystallises from hot solutions in white 
needles, or from dilute solations in solid prisms containing a molecule 
of water, which it loses when exposed over sulphuric acid. When heated, 
it decomposes without melting. The barium salt has the formula 
[C,H.(NH,)SO; ],Ba.25H.0, and the lead salt [C;H,(NH:)SO;].Pb. 
The acid distilled with potash evolves ammonia and a little aniline. 
The residue left after fusion with potash contains anthranilic acid. 
When it is treated with manganese dioxide and sulphuric acid, a 
distillate is obtained which smells like quinone, but was not ob- 
tained in sufficient quantity for examination. With hydrochloric acid 
and potassium chlorate, it gives trichlororthotoluquinone, C;H;C1;02. 
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The amido-acid furnishes with bromine only one compound, dibrom- 


‘Whe 
orthamidotolueneparasulphonic acid, C;, HBr, < NH.,H.O. 
SO,H 

When the amido acid is treated with nitrous acid, it yields an azo- 
derivative, which by boiling with water evolves nitrogen gas, and is 
converted into orthocresolparasulphonic acid. This by careful heat- 
ing with potash gives salicylic acid, but when more strongly heated 
forms much oxalic acid. 

The diazo-compound is decomposed by hydrobromic acid, yielding 
orthobromotolueneparasulphonic acid not hitherto known. It is quite 
different from the orthobromometasulphonic of Hiibner and Post. Its 
potassium salt, C,H,;BrSO,K, forms microscopic aggregated needles. 
The barium salt, (C;H,BrSO;).Ba.2H,O, forms microscopic irregular 
tables, difficultly soluble. The lead salt, containing 2}H,0, is a diffi- 
cultly soluble warty mass. The chloride melts at 54°, and the amide 
at 151°. 

The diazo-compound behaves differently with absolute alcohol. It 

CH; 
yields ethylcresolparasulphonic acid, C;H;< C.H;O, the salts of which 
SO;H 
crystallise well. The potassium salt contains H,O, the barium and 
lead salts 3H,O. The amide forms small shining scales, which melt at 
137°. 
With methyl alcohol a corresponding compound is obtained. 
3 


A nitrodiazo-compound, C;H: i is obtained by acting upon 


NO, 
the amido-acid with cold fuming nitric acid. 

This compound, when heated with water, is converted into the nitro- 
orthocresolparasulphonic acid, the barium salt of which crystallises in 
two forms, as orange-red clustering needles containing 6; H,O, or as 
pale-yellow large monoclinic prisms with 5H,0. 

By the action of hydrobromic acid, nitro-orthobromotoluenepara- 
sulphonic acid is formed, the barium salt of which contains— 

[C;H;Br(NO,) SO, |,Ba. 3H.0. 
W. A. T. 


Desulphuration of Sulphurea-benzoic Acid (Dicarboxyl-sul- 
phocarbanilide). By Prrer Grizss (Ann. Chem. Pharm., 
clxxii, 168—172). 

RataKe and Schifer obtained, by the action of sulphocarboxy! chloride 

on amidobenzoic acid, the compound, C,;H,.N,0,8, which they call 

sulphurea-benzoic acid, and believe to be identical with the dicarbowyl- 
sulphocarbanilide, (C;H;.02.NH):CS, which Merz and Weith prepared 
by treating amidobenzoic acid with carbon sulphide. 

On acting on this body with mercuric oxide, Rathke and Schiifer 
obtained wrea-benzoic acid, C,;H,,N.O;, crystallising from water in 
crusts. An acid having the same composition was described some time 
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ago by the author, under the name of carboxamidobenzoie acid. This 
body, which is insoluble in water, was obtained by decomposing urami- 
dobenzoic acid by heat, and should be identical with that produced by 
the desulphuration of dicarboxylsulphocarbanilide. The author heated 
it with water and mercuric oxide, but no action took place; but when 
an excess of caustic potash or soda is added to the boiling mixture, 
carboxamido-benzoic acid, perfectly identical with that from which 
uramidobenzoic acid is produced. From this it would appear that 
sulphurea-benzoic acid is not identical with dicarboxylsulphocarbani- 
lide. 

When ammonia is used in place of a caustic alkali, the following 
reaction takes place :— 


C;sHi2N.0O.S + NH; = C,;Hi3N;0, + HS. 


The new compound is guanido-dibenzoie acid, and identical with a 
body which the author found among the products of the action of 
cyanogen on an alcoholic solution of amidobenzoic acid. The formation 


of this body is quite analogous to that of diphenylguanidine from sul- 


phocarbanilide in presence of mercuric oxide and ammonia :— 


Diphenylguanidine. Guanidodibenzoic Acid. 
NH.C,H; NH.C,H,.CO.H 
C(NH) INCE C(NH) { NH.C,H,.CO.H 


C. §. 


New Method of Formation of Benzocreatine. By P. Grizss 
(Deut. Chem. Ges. Ber., vii, 574—575). 


Ir the benzocreatine obtained by the action of a boiling solution of 
potassic hydrate on the cyanide of amidobenzoic acid, C;H;(NH,)0:. 
2CN, has a constitution analogous to that of creatine—as would seem 
to be the case from both substances undergoing similar decomposition 
when heated with baryta-water— 


C,H,N,0O, + H,O = C,H,;NO, + CH,N.0 
Creatine. — Amidomethylacetic Urea. 
acid (sarcosine). 


C,H,N;0. + H,0 = C,H,NO, + CH,N.O 
Benzocreatine. Amidobenzoic Urea. 
acid. 


benzocreatine ought to be formed by the action of cyanamide on amido- 
benzoic acid, in a manner similar to that in which Volhard synthesised 
creatine by the action of cyanamide on sarcosine. 

On allowing a slightly ammoniacal cold saturated solution of amido- 
benzoic acid, mixed with an equivalent quantity of cyanamide, to stand 
for two months, evaporating to dryness at 100°, and crystallising the 
residue from a solution rendered slightly alkaline with ammonia, 
crystals were obtained, which, after purification, were found to possess 
all the properties of benzocreatine. 


C. E. G. 
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Bixin. 


By Cart Erri (Deut. Chem. Ges. Ber., vii, 446). 


By treating an alcoholic extract of annatto with-sodium carbonate, a 
sodium compound of bixin, crystallising in leaflets having a coppery 
lustre, was obtained, and from this salt the colouring matter can 
readily be prepared in a crystalline form. The author intends to sub- 
mit bixin to a detailed examination. 


T. B. 


Ostruthin: a New Crystalline Vegetable Principle. 
By E. v. Gorup-Brsanez (Deut. Chem. Ges. Ber., vii, 564—568). 


Wiru the view of submitting peucedanin to a closer examination, and 
comparing it with Wackenroder’s imperatorin, the author endea- 
voured to prepare it from the root of masterwort by the process which 
had been employed by Schlatter and Bothe, but instead of peucedanin, 
he obtained a new substance, to which he gives the name ostruthin. 
This substance crystallises in white needles or prisms; it contains no 
nitrogen, and its analysis led to the empirical formula, C,Hy,O, The 
alcoholic solution of ostruthin is colourless, but has a fine blue fluor- 
escence. 

Ostruthin is accompanied by a small quantity of another body, con- 
taining a smaller proportion of carbon and more hydrogen. 

In the following table, the characters of imperatorin, peucedanin, 
and ostruthin are compared. 


Imperatorin of Osann and 
Wackenroder. 


Peucedanin of Schlatter, 
Bothe, and Erdmann. 


Ostruthin. 


Thick, well formed, hard 
rhombic prisms or silky 
scales. 


White, light prisms united 
into clusters. 


Fine, white, silky needles. 


Burning taste. 


Burning acrid taste. 


Tasteless. 


Melts at 75°. 


Melts at 60°. 


Melts at 115°. 


Hardly soluble in cold 


spirit of wine. 


Hardly soluble in cold 
spirit. The solutions 
yellow. 


Easily soluble in cold spirit. 
The solutions fluorescent 
and colourless. 


Soluble in ether. 


Soluble in ether and pe- 
troleum spirit. 


Soluble in ether; slightly 
soluble in petroleum 
spirit. 


Insoluble in ammonia; 
slightly soluble in weak 
potash. 


Soluble in hot ammonia 
and diluted potash. 


Soluble in cold ammonia 
and diluted potash. 


The author therefore considers that imperatorin and peucedanin are 
not identical, as has been supposed, but he intends to resume the study 


of these two bodies. 


w. & &. 


—y 


| 
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Balsam of Tolu. By P. Cartes (J. Pharm. [4], xix, 112—113), 


Ir is well known that when balsam of tolu is exhausted with boiling 
water, it yields a solution from which a crystalline organic acid is 
deposited as it cools. This has been variously stated to be benzoic 
acid and a mixture of benzoic and cinnamic acids, but the author finds, 
from an examination of both the dry and the liquid balsam, that the 


crystalline acid is pure cinnamic acid. 
C. E. G. 


Composition of Wool-grease. By E. Scuutze and A. Unica 
(Deut. Chem. Ges. Ber., vii, 570—574). 


A PREVIOUS examination of the fat had shown that it contained free chole- 
sterin together with ethers of cholesterin and isocholesterin ; moreover, 
the analysis of the crude fat had indicated the presence of one or more 
alcohols less rich in carbon than these substances. The portion of the 
fat difficultly soluble in alcohol was saponified with alcoholic potash 
and the liberated alcohols fused with benzoic anhydride to convert 
them into the corresponding benzoic ethers. After removing the ben- 
zoic acid and excess of benzoic anhydride, the mixed ethers were boiled 
with alcohol, which dissolved a portion, leaving the cholesterin and iso- 
cholesterin benzoates. This soluble ether, when decomposed with 
alcoholic potash, gave a readily fusible alcohol, which was easily 
soluble in the cold in ether, alcohol, and acetone. It can be distilled 
unchanged. A substance with similar properties is also found in that 
portion of the fat which easily soluble in alcohol, but it is uncertain 
whether these substances are mixtures or not. The crude fat also con- 
tains oleic acid and an acid of high atomicity, difficultly soluble in alcohol, 
perhaps identical with the hyznic acid of Carius. Although the prin- 
cipal portion of the fat consists of compound ethers, there are present 
also a portion of the alcohols in the free state, and sometimes also some 
fatty acids. 
C. E. G. 


Lecithine and Cerebrine. By M. Gosiey 
(J. Pharm. [4], xix, 346—354). 


THESE two substances were found by the author a long time ago in 
yolk of egg and in brain-substance, and lecithine afterwards in human 
venous blood, bile, eggs, milt of carp, &c.; Bouchardat has also found 
it in milk. 

In 1866 Liebreich of Berlin announced his discovery in brain-matter 
of a substance containing phosphorous and nitrogen, and to which he 
gave the name of protagon. When boiled for 24 hours with barium 
hydrate it was said to yield phosphoglyceric acid, fatty acids, and a 
particular organic base, called by him neurine. The author states that 
protagon is formed of the two distinct bodies, lecithine and cerebrine, 
and that neurine is a product of the decomposition of lecithine. 

Lecithine.—A. homogeneous, translucent, soft substance, without 
action on vegetable colours. When heated it swells up, and if the 
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temperature be high enough, gives off ammonical vapours and leaves a 
carbon-acid. It is insoluble in water, but forms with it a mixture 
which froths on agitation. It is soluble in ether, chloroform, carbon 
sulphide, and benzene. Alcohol of 86° dissolves it only when heated, 
‘and it separates almost completely on cooling. When mixed with 
water acidulated with hydrochloric or sulphuric acid and heated, the 
mixture swells in bulk and on cooling forms two layers, the upper one 
containing oleic and margaric acids, and the lower one phospho- 
glyceric acid and choline. A dilute solution of potash or soda acts 
like the mineral acids. Alcohol facilitates the decomposition of leci- 
thine by alkalis or mineral acids. Ammonia converts lecithine into 
phosphoglyceric acid, choline, and margaramide. So far as it has 
been examined, it appears to be a basic salt of choline, having the 
formula CyHeyN POs. 


CyHyNPO, + 3H,0 = C,;,H,0, + C,,H;,02 + C;H;PO, + C;H,,N O, 
- Lecithine. Oleic acid. Margaric acid. Phosphogly- Choline. 
ceric acid. 


Choline discovered in bile by Strecker is identical with the newrine 
of Liebreich. 

Cerebrine.—This substance exists largely in brain-matter, from which 
it is extracted by boiling alcohol. It is treated with ether to remove 
the fatty matter, and purified from lecithine and lime phosphate by 
repeated solution in boiling alcohol. It is a solid, inodorous, colourless 
body. It melts when dry between 155° and 160°, and above the latter 
temperature turns brown and decomposes, giving off ammoniacal 
vapours and leaving a deposit of carbon. It is insoluble in cold or 
boiling water, but the latter causes it to swell into a starch-like mass. 
It separates almost entirely from boiling alcohol on cooling. Ether has 
but little action upon it. It combines with acids, and retains traces 
of them with great stubbornness. It combines also with metallic 
oxides, but in no definite proportion. It has the following composi- 
tion :—C, 66°85, H. 10°82, N. 2°29, O. 20°04. 

J. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Absorption of Oxygen and Emission of Carbonic Acid by 
Leaves kept in Darkness. By P. Denerain and H. Motssan 
(Compt. rend., Ixxviii, 1113—1115). 


THE quantity of carbonic acid emitted by leaves in darkness increases 
with the temperature, as previously observed by Garreau, Boehm, and 
others. At 7° C. 100 grams of tobacco-leaves gave off in ten hours 
‘031 gram of carbonic acid; at 18° they gave *193 gram CO,; and at 
41° 1132 gram. 

The amount of carbonic acid given off and its increase varies with 
the species. Thus the same weight of the leaves of Ficus elastica gave 
in ten hours ‘011 gram at 14°, and ‘276 gram at 42°, whilst Pinus 


910 ABSTRACTS OF CHEMICAL PAPERS. 


pinaster gave rather more than tobacco, sorrel, or mustard. The 
increase on the quantity of carbonic acid emitted in an atmosphere of 

ure oxygen is but small. On comparing the quantity of carbonic acid 
emitted with leaves with that furnished by the respiration of cold-blooded 
animals, taking the numbers of Regnault and Reiset, reduced to the 
standard of these experiments (100 grams in ten hours), it is found 
that frogs give off much less carbonic acid than the leaves of tobacco, 
sorrel, or mustard. The respiratory activity of silkworms at 15° is com. 
parable with that of caducous leaves at 30°, but superior to that which 
they show at 15° to 20°. Leaves in darkness absorb more oxygen than 
they emit carbonic acid; this is most sensible at low temperatures. 
Some plants, e.g., Agave Opuntia, absorb oxygen without emitting 
carbonic acid, the oxygen being used in the formation of organic 
acids. 

Leaves kept ina confined atmosphere in darkness will absorb the 
whole of the oxygen and still continue to give off carbonic acid, the 
resistance to asphyxia varying with the species; thus pine leaves con- 
tinue to give off carbonic acid for four or five days in an atmosphere 
devoid of oxygen, whilst leaves of tobacco, sorrel, Ficus elastica, and 
Begonia soon wither. Rapidity of growth and energy of respiration 
of plants are both favoured by obscure heat, and the authors suggest 
that the internal combustion, shown by the absorption of oxygen and 
emission of carbonic acid, is the origin of part of the heat necessary to 
the elaboration of new proximate principles in the plant. 

E. K. 


Soda as a Constituent of the Ashes of Plants. By G. Bunaz 
(Ann. Chem. Pharm., clxxii, 16—27). 


PeELicor examined the ashes of a large number of both wild and cul- 
tivated plants, and found them free from soda. He also analysed 
quantitatively the ash of garden beans grown in soil rich in soda, in 
which he found potash, but no soda. This singular result, which 
seems to imply that soda is not a necessary constituent of plant-food, 
the author believes to be erroneous, and to be due to a faulty method of 
analysis. Peligot determined alkalis in the aqueous solution only of 
the ashes. Bunge finds, however, that in some ashes the soda forms 
insoluble double salts with earthy phosphates, and must therefore be 
determined in acid solutions of such ashes. He has estimated alkalis 
in the ash of garden beans, employing for the purpose an acid solution 
of the ash, and finds therein, together with potash, a small, but not un- 
important, proportion of soda. 


J. ht. 


The Maximum and Minimum Limits of Temperature for the 
Germination of the more important Agricultural Seeds. 
By F. Haverptanpt (Landw. Versuchs-Stat., xvu, 104—116). 


A TABLE is given showing the approximate minimum temperature at 
which a large number of agricultural seeds will germinate. The mini- 
mum for by far the largest number, including wheat, barley, rye, oats, 
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buckwheat, sugar-beets, linseed, poppy, clover, lucern, peas, rape, 
mustard, &c., is below 3°8° R. The minimum for sainfoin, pimpinella, 
carrot, cumin, sunflower, cat’s-tail grass, Sorghum sacchar., Sorghum 
vulgare, and maize, is between 3°8° and 8:4° R.; for tobacco and gourd 
between 8°4° and 12°5° R.; and for cucumber and melon the minimum 
lies between 12°5° and 14°8° R. A table is also given, showing the 
percentage of seeds germinating at the temperatures 13°, 20°, 25°, 30°, 
35°, and 40° R., and the number of hours elapsing before the rootlets 
reached a length of 2mm. The maximum limit for gold of pleasure, 
coriander, and marjoram is between 20° and 25° R.; for wheat, rye, 
barley, oats, English ray-grass, vetches, horse-bean, peas, chick-peas, 
white mustard, woad cabbage, late kohlrabi, turnip, radish, madder, 
fennel carrot, cumin, parsley, poppy, linseed, tobacco, and aniseed, be- 
tween 25° and 30° R.; for the common bean, lupin, clover, lucern, 
early kohlrabi, summer rape, buckwheat, chicory, sunflower, spurry, 
and some varieties of cabbage, between 30° and 35° R. ; and, finally, for 
maize, Sorghum vulg., panic grass, turnip-radish, hemp, teasel, gourd, 
cucumber, and sugar-melon, between 35° and 40° is the maximum. A 
third table is given showing the average growth of the rootlets in two 
days at different temperatures. In all cases there is increased growth 
from 13° to 20° R.; in many cases, as grasses, clover, mustard, and 
linseed, a decrease from 20° to 25° R., and in nearly all cases a decrease 
from 25° to 30° R. The maximum limits obtained by the author are 
generally rather lower than those of Sachs, probably owing to the supe- 
riority of the author’s apparatus. 
EK. K. 


Absence of Morphine from the Petals of Papaver Rheeas. 
By J. ATTFIELD (Year-book of Pharmacy, 1873, 493; Arch. 
Pharm. [3], iv, 438). 


One pound of freshly gathered petals was gently warmed with a 
quart of water acidulated with acetic acid. After two hours the liquor 
was strained off and fresh acidulated water added, and these operations 
were repeated. The three quantities of extract were evaporated to a 
small bulk and treated with lead acetate. No evidence of the presence 
of meconic acid could be found in the precipitate, nor any of morphine 
in the filtrate. The same negative result was obtained in two other 
experiments in which dilute alcohol acidulated with acetic acid was used 
as the solvent, the alkaloids, &c., present being in the third instance 
precipitated by phosphomolybdic acid, and the precipitate carefully 
examined for morphine. 


C. R. A. W. 


The Colouring Matter of Neottia Nidus Avis. By Prituinoux 
(Arch. Pharm. [3], iv, 437). 


Nearzy all phanerogamic plants in which chlorophyll is absent are 
parasites. Neottia nidus avis (an orchid) is, however, an exception. 
The brown colour of the petals of this flower is due to minute crystal- 
line spangles, mostly stone-coloured, about ten- to fifteen-thousandths 
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of a millimeter long. When the leaves are treated with alcohol, ether, 
benzene, and alkalis, or boiling water, a green colour is developed; and 
if a liquid capable of dissolving chlorophyll be used, a green solution 
is obtained which gives the characteristic chlorophyll absorption. 
spectrum. The chlorophyll, however, does not pre-exist as such, but 


is apparently produced by the alteration of the crystalline substance. 
C. R. A. W. 


Chemical Constituents of “Coptis Trifolia Salish.” 
By E. Z. Gross (Chem. Centr., 1873, 735). 


Tuts plant, the Helleborus trifolius of Linneus, is known in Germany by 
the names ‘‘ Goldfaden” or “‘Mundwurz,” and occurs in North America 
amongst the widely spread Ranunculacee of that continent. It is used 
for inflammations and ulcers in the mouth. On analysis it was found 
to contain, together with berberine, a peculiar alkaloid called coptine, 
distinguished from berberine by being colourless, and by yielding a 
crystalline precipitate with potassio-mercuric iodide. Coptine dissolves 
in cold sulphuric acid without change, but yields, when heated, a purple 
red solution, like hydrastine. The other constituents of Coptis trifotia 
are given as follows:—Resin, fat oil, colouring matter, woody tibre, 
albumin and sugar. Tannic and gallic acids are not present. The 
plant furnishes 4 to 5 per cent. of ash, one-tenth of which is silica. 


W. S. 


A Further Communication on the Formation of Leucine, 
together with Asparagine during the Germination of 
Vetches. By E. vy. Gorup-Besanez (Deut. Chem. Ges. Ber., vii, 
569—570). 

Tue author confirms his former statement as to the presence of leucine 

in young vetches, but he could not find this substance in ripe vetch 

seeds. It therefore seems to be formed during the process of germi- 
nation. 
Leucine could not be detected in the roots of Althea or of Scorzonera 


hispanica. 
W. A. T. 


Oatmeal, its Composition and Value as a Food-stuff. 
By Dusarvin-Beaumetz and Harpy (Dingl. polyt. J. ccx, 477). 


OATMEAL consists of— 


Water. Fat. Starch. Nitrogenous Mineral Cellulose and 
matter. matter. loss. 


8:7 75 64:0 117 15 76 =6©= 100 


It contains 2 per cent. N., while wheat, according to Payen, contains 
1°64 per cent., rye 1°75 per cent., and rice 1°08 per cent. Boussin- 
gault found in oatmeal 0°0131 per cent. iron, contrasting with 0:0048 
per cent. in flesh and wheaten bread. It is probably, therefore, more 


nourishing than the flour of other species of grain. 
W. R. 
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Saccharomyces Cerevisie and Free Oxygen. By A. Mayer 
(Deut. Chem. Ges. Ber., vii, 579—588). 


Arrer referring to the researches of Moritz, Schiitzenberger, and 
Quinquaud, the author gives an account of the experiments he made 
to ascertain the truth of Brefeld’s hypothesis that fermentation takes 
place in the liquid only after all the oxygen has been absorbed, and 
continues only so long as oxygen is absent. The author passed con- 
tinuous currents of oxygen and of air through mixtures of wort with 
small quantities of yeast, and yet he found that fermentation took 
place, with production of alcohol, although it was impossible to imagine 
that any portion of the liquid could have been entirely deprived of 
oxygen. In an experiment where fresh yeast was exposed to air at 
various temperatures in an absorption-tube over mercury, without being 
previously mixed with a sugar solution, it was found that although 
decomposition of the yeast took place, and bacteria were produced, 
the absorption of oxygen was extremely small. When it was mixed 
with sugar-solutions no bacteria were found, but for every volume of 
oxygen absorbed 20 to 30 vols. of carbonic anhydride were liberated. 
Somewhat similar results were obtained when the yeast was spread 
over filter-paper, but, probably owing to the larger surface exposed, 
the absorption of oxygen was in this case much more rapid. 


C. E. G. 


Researches on Soluble Phosphates for Use in Agriculture. 
By A. Mixtor (Compt. rend., Ixxviii, 1134—1138). 


RepuceD phosphates in superphosphates are often attributed to the 
formation of dicalcic phosphate, either (1) by the action of free phos- 
phoric acid (or monocalcic phosphate) on unattacked tricalcic phos- 
phate; (2) by the action of free phosphoric acid on calcium carbonate 
which has escaped the sulphuric acid; (3) by the decomposition of 
monocalcic phosphate, during drying, into dicalcic phosphate and free 
phosphoric acid. In investigating this question the author acted on one 
equivalent of pure tricalcic phosphate with two equivalents of sulphuric 
acid and sufficient water ; after cooling, 96°63 per cent. of the phos- 
phoric acid was found to be soluble; after drying the product in the 
air till the weight was constant, 98°61 per cent. was soluble ; drying 
at 100° did not alter the result. The insoluble residue consisted of 
unattacked tricalcic phosphate; the free phosphoric acid in the pro- 
duct had diminished during drying, without entirely disappearing. 
One equivalent of tricalcic phosphate treated with one equivalent of 
sulphuric acid, yielded 41°71 per cent. of the phosphoric acid in a 
soluble form, the insoluble portion being tricalcic phosphate ; after dry- 
ing in the air, but 44°66 per cent., and after drying at 100° but 43°50 
per cent. of the phosphoric acid was soluble, and the insoluble residue 
contained dicalcic in addition to tricalcic phosphate ; there was no free 
phosphoric acid in the soluble portion after the drying. On digesting 
the dry product with a little water, the retrogression continued with 
formation of dicalcic phosphate. With a phosphorite of Logrosau, 
containing as impurities only calcium carbonate and silica, similar 
results were obtained ; but that with two equivalents of sulphuric acid 
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less soluble phosphoric acid was obtained at first, but a larger increase 
took place on drying ; and with one equivalent of sulphuric acid there 
was an increase in soluble phosphoric acid during drying, and the 
residue was solely unattacked tricalcic phosphate. It is thus seen that 
dicalcic phosphate is formed only by the reaction (1) when the sul. 
phuric acid is deficient, and there is no free phosphoric acid in the 
product. With regard to (2) the quantity of calcic carbonate unat- 
tacked is generally very small, not more than sufficient to form mono. 
calcic phosphate during drying. The reaction (3) does not appear to 
take place in presence of free phosphoric acid, which occurs in com. 
mercial superphosphates. The retrogression of superphosphates in 
cases where the sulphuric acid has been used in sufficient quantity or 
in excess, must be due, not to the formation of dicalcic phosphate, but 
to that of phosphates of iron, alumina or manganese from the oxides of 
these metals and the free phosphoric acid of the superphosphate. The 
employment of alcohol for the extraction of free phosphoric acid from 
superphosphates does not give accurate results, owing to the partial 
decomposition of the monocalcic phosphate, with formation of free 
phosphoric acid. This decomposition is complete when the monocalcic 
phosphate is in solution; the insoluble product is a mixture of mono- 
calcic and dicalcic phosphates described by Berzelius. 
E. K. 


Analytical Chemistry. 


Volumetric Determination of Carbon Dioxide by a modifica- 
tion of Scheibler’s Apparatus. By E. Nicnotson (Chem. 
News, xxix, 245). 


Tue author having been much engaged in the analysis of limestones, 
cements, &c., in India, has devised a modification of Scheibler’s appa- 
ratus (Zeitschr. Anal. Chem., vi, 261), chiefly with the view of dis- 
pensing with the india-rubber bladder, which in a hot climate would 
soon lose its elasticity and become unserviceable. For the second 
graduated tube with its outlet pipe, reservoir-bottle and blowing tube, 
he substitutes a reservoir, which can be lowered as the pressure of 
gas forces down the column of water in the graduated tube. The 
india-rubber diaphragm is dispensed with, diffusion being considered 
impossible beyond the double bulb, during the short time required by 
the experiment. 

The principal part of the apparatus thus modified consists simply ot 
a U-shaped arrangement, the right limb being a graduated tube, the 
left a piece of india-rubber tubing connected with the lower extremity 
of the graduated tube, and bent round so as to complete the U. The 
reservoir above mentioned is fixed to the upper part of the india-rubber 
tube, and the whole limb is held up by a cord passing over a pulley, 
and connected with a weight acting as counterpoise. The upper part 
of the graduated tube is connected with a bent tube, which, bending 
over, makes an inverted U with the graduated tube. The upper 
part of this down tube is furnished with outlet and stop-cock, the 
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lower part with a double bulb, and the extremity is connected with 
the flask or bottle in which the carbonate is placed, together with a 
small tube containing the acid. If the graduated, tube be of 130 c.c., 
a quantity of gas equivalent to 0°5 gram of calcium carbonate will not 
be beyond its capacity. The reservoir should be able to contain within 
its perfectly cylindrical part somewhat more than the quantity of water 
for which the tube is graduated. Water is poured into the apparatus 
by the reservoir, till the zero of the graduated tube is reached. A 
means is afforded in such an arrangement for measuring the volume of 
gas liberated when the acid in the little tube in the flask is cautiously 
emptied upon the carbonate, the pressure of the liberated gas depress- 
ing the column of water in the graduated tube. The volume of gas 
is corrected for absorption or retention of gas by the acid. Scheibler 
estimates it as 0°8 c.c. for 10 cc. of hydrochloric acid, sp. gr., 1°12. 
After correction of the volume of gas for barometric pressure, tension 
of aqueous vapour, and temperature, the weight of pure calcium car- 
bonate in the sample of limestone, &c., under examination, is given 
by a simple calculation. This apparatus gives good results; it always 
remains ready after each determination, and a carbon dioxide determi- 
nation may be made with it in the space of ten minutes. 


W. &. 


Note on the Estimation of Phosphoric Acid: an Explanation. 
By W. Heintz (Zeitschr. Anal. Chem., xiii, 14—16). 


Iv precipitating phosphoric acid by the ordinary magnesia mixture, the 
precipitate is contaminated with a small quantity of basic magnesium 
sulphate. The author therefore some time ago recommended that the 
precipitate should be partly washed, then redissolved in hydrochloric 
acid and reprecipitated by ammonia, and the washing finished. If 
chloride of magnesium is used as the precipitant, and the liquid is free 
from sulphates, this second precipitation is unnecessary. 


W. A. T. 


Separation of Calcium from Magnesium. By E. Sonsrtapr 
(Chem. News, xxix, 209). 


It is well known, that when calcium is precipitated as oxalate in the 
usual way from a solution containing calcium and magnesium, a pro- 
portion of magnesium accompanies the calcium precipitate. Besides 
this, however, calcium is not completely precipitated under such cir- 
cumstances, a certain quantity being held in solution by the influence of 
the magnesium salts. Those careful experimenters who reprecipitate 
the calcium two or three times, get too low a result, and in no case 
can reliance be placed on the method. Sodium tungstate may be used 
for the separation, but the solution must be quite neutral, and other 
alkaline salts absent or nearly so. Under these circumstances calcium 
18 very completely thrown down, and the precipitate is quite free from 
magnesium. But even after separating tungsten as completely as pos- 
sible, it is impossible to precipitate the magnesium with alkaline phos- 
phate and ammonia, without tungsten being found in the precipitate. 
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The author has recently discovered that calcium iodate is not sensibly 
soluble in a saturated solution of potassium iodate, whilst magnesium 
iodate is not precipitated from solution in any degree by potassium iodate. 
The presence of potassium iodate does not interfere with the subsequent 
precipitation of the magnesium as magnesium-ammonium phosphate, 
the double phosphate being less soluble in a saturated potassium iodate 
solution containing some free ammonia, than it is in a mixture of two 
parts of ordinary “‘ liquor ammonie,” with one part of water. Potassium 
iodate solution added to the supernatant liquid containing alkaline 
phosphate and much free ammonia over precipitated magnesium 
ammonium-phosphate, renders tle liquid opalescent, and causes a 
further precipitation of magnesium salt. The author has never met 
with a specimen of so-called chemically pure magnesia or magnesium 
salt free from at least a trace of calcium. He believes the distillation 
of magnesium is the only way of obtaining magnesia free from any 


trace of calcium. 
W. S. 


Indirect Determination of Alumina in presence of Ferric 
Oxide. By R. W. Emerson Mactvor (Chem. News, xxix, 
199). 

THE aluminic and ferric hydrates are precipitated in the usual way, 

by addition of ammonium hydrate, and the precipitate is collected on 

a filter, dried, ignited, and weighed. The ignited precipitate is then 

pulverised finely in an agate mortar, carefully washed into a long- 

necked flask, and treated with metallic zinc (quite free from iron) with 
addition of some sulphuric acid. The flask acid contents are now 
heated until the oxides have dissolved. The quantity of iron in the 
liquid is then estimated volumetrically by the potassium permanga- 
nate process. The iron is found, calculated to ferric oxide, and this 
deducted from total weight of mixed oxides, leaves the aluminium oxide. 


The process is rapid of execution, and gives good results. 
W. S. 


Estimation of Alum in Bread. By A. Dupré 
(Chem. News, xxix, 233). 


100 grms. of the bread (crumb only) are incinerated in a platinum 
dish. The ash is fused with three times its weight of pure sodium car- 
bonate, or a mixture of potassium and sodium carbonates in equal pro- 
portions. The fused mass dissolved in hydrochloric acid is evaporated 
to dryness, the residue re-dissolved in acid, and the silica filtered off. 
To the filtrate ammonia is added to slight precipitation. The preci- 
pitate is re-dissolved by about six drops of strong hydrochloric acid. 
A slight excess of ammonium acetate is now added, and the mixture set 
aside over night. The precipitate formed is filtered off, washed, and re- 
dissolved in hydrochloric acid, the solution boiled for afew minutes with 
a little sodium bisulphite, excess of sodium hydrate is added, and the 
boiling continued for a few minutes. The precipitate, chiefly magnetic 
oxide of iron, is filtered off, the filtrate feebly acidified with hydro- 
chloric acid, and ammonium acetate added in slight excess. After 
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standing all night, the precipitate, now consisting of pure aluminium 
phosphate, is collected on a filter, washed, dried, ignited, and weighed. 
Its weight in grains, multiplied by 542, gives the number of grains of 
alum corresponding with the amount of alumina in 2 lbs. of the bread. 
Instead of separating the iron as above, the two phosphates may be re- 
precipitated a second time with ammonium acetate, and weighed 
together. The iron in the precipitate is estimated by a standard 
bichromate solution. The amount of phosphate corresponding there- 
with, deducted from the total, gives the amount of aluminium phosphate. 
When a large proportion of magnesium phosphate is present in solution, 
slight traces of it are always carried down in a precipitation like 
the above, even if in the cold. To remove this impurity, the first pre- 
cipitate is to be dissolved and re-precipitated as directed. If the pre- 
cipitation takes place at the boiling heat, both magnesium and calcium 
phosphates are partially precipitated. The assertion that aluminium 
chloride is volatilised during evaporation of a solution containing 
alnmina and hydrochloric acid, and that alumina is dissolved during 
the evaporation of the acid solution in a porcelain dish, are both pro- 
nounced baseless. Below are given tabulated results of experiments 
made with bread and flour to which alum had been purposely added. 
Both the bread and the flour were found to contain a small amount of 
alumina. (The two samples of flour were bought at two shops wide 
apart.) Whether this represents a normal constituent of the flour, or 
is due to adulteration, could not be ascertained. 

The author is of opinion that no baker should be fined in whose 
bread the amount of alumina found corresponds with less than 10 grains 
of potash alum in the 2 lb. loaf, unless there is direct evidence of adul- 
teration by alum independent of the result of analysis. 


Table I—100 grams of Bread taken. 
Weight of mixed Phosphate Phosphate of Corresponds with Alum added to 


phosphates. of iron. aluminium. alum in 2-lb. loaf. 2-lb. loaf. 
Calculated. Found. 
No. Gram. Gram. Gram. Grains. “ Grains. Grains. 
1.... 0°0490 0°0114 00376 20°38 16°64 14°53 
2.... 0°0373 0°0114 0°0259 14°04 8°42 7-18 
3.. . 0°0308 0°0128 0°0180 9°76 4°15 3°90 
4.... 0°0236 0°0128 00108 5°85 0:00 _— 


Table II.—80 grams of Flour taken. 


Phosphate of aluminium Corresponds with Alum added to 2-Ib. loaf.* 


Found. alum in 2-lb. loaf.* r ’ 
Calculated. Found. 
No. Gram. Grains. Grains. Grains. 
1. 6... 0°0442 23°96 19°19 17°89 
Dt veins 00200 10°84 5°75 4°74 
3. ..-- OO 6°07 0°00 —_— 
W. S. 
* On the assumption that 80 grams of flour give 100 grams of bread. 
3.R 
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Titration of Potassium Permanganate. By M. Berruezror 
(J. Pharm. [4], xix, 359). 


Tue author states that the only correct method is by a standard solution 
of pure oxalic acid. Various objections are pointed out to some of the 
processes generally employed. 

J. B. 


Potassium Permanganate Process for Estimating Iron in 
Hematite Iron Ores. By R. W. Emerson Macivor (Chem. 
News, xxix, 246). 


A WEIGHED portion of the finely-powdered ore is treated with dilute 
sulphuric acid in a long-necked flask. Metallic zinc (free from iron) 
is added to the liquid, after heating to about 100°. After further 
heating for a few minutes, all the ferric hydrate will be converted into 
ferrous sulphate, and dissolved. The strongly acid solution, diluted 
with water, is filtered from insoluble matters (silica, &c.), which are 
well washed. During filtration should any ferrous sulphate be oxidised, 
it must be reduced by addition of zinc and boiling till no ferric salts 
are present. After cooling, the liquid is titrated with the permanganate 
solution as usual. The results are highly satisfactory. 
W.S. 


Determination of Sulphur in Pig-iron and Steel. 
By T. M. Brown (Chem. News, xxix, 201). 


Tue weighed sample of pig-iron or steel in the shape of borings is 
treated in a flask with hydrochloric acid, in the usual way, and the 
gaseous products are passed through an alkaline lead or silver solution. 
The sulphide thus formed is oxidised by aqua regia, bromine, or other 
oxidising agent, and the sulphuric acid resulting is precipitated as 
barium sulphate. The author substitutes potassium permanganate 
solution for the metallic alkaline solution above mentioned. Strength, 
1 grm. permanganate to 200 c.c. of water. The results are quite as 
good as with the silver solution, and there is less expenditure of time 
and work. The accuracy of the method was tested by comparison of 
results of three experiments with each process. For this purpose, six 
samples of pig-iron borings were weighed out. In the silver process, 
the sulphide of silver formed was filtered and oxidised with bromine- 
water. In using the permanganate, it was found necessary to avoid a 
very rapid evolution of gas, and to conduct the latter through at least 
three tubes or bottles containing the permanganate solution. The 
evolution of gas having quite ceased, air is drawn through the apparatus 
for some time. On pouring out the contents of the permanganate 
bottles into a beaker, any adherent manganese oxide is dissolved in a 
little hydrochloric acid. Enough hydrochloric acid is then added to 
decompose the permanganate and convert it into a clear colourless 
solution, in which the sulphuric acid may be at once precipitated. The 
pig-iron used contained an unexpectedly small amount of sulphur. It 
was prepared from a brown hematite resembling a bog-ore, which 
occurs in vast quantities in Piscataquis county, Maine. 
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With silver solution. With permanganate. 
No. Per cent. No. Per cent. 
Bitecadss 0-100 — re 0:093 
Receedes 0:093 Dotesices 0°098 
Bintsece . 0°099 Giccccene OURS 


The barium sulphate, after weighing, was fused with sodium and 
potassium carbonate, and the sulphuric acid reprecipitated, giving— 


eee 00900 Oikeaued 0:0880 

_ See 0:0890 ink wake 0°0920 

Pe 0°0920 tenes 0°0850 

Mean... 0°0903 Mean.. 0°0883 
Ww.s 


Estimation of Sulphur in Pig-iron, Steel, &c. By R. Fresenius 
(Zeitschr. Anal. Chem., 1874, 37—40). 


Tue author finds that by following the process recommended in his 
“Quantitative Analysis,” p. 662, 6th English Edition, in which the 
iron is dissolved in hydrochloric acid, and the sulphuretted hydrogen 
evolved is absorbed by an alkaline solution of lead oxide, an error 
may arise, owing to the oxidising action of the air on lead sulphide 
suspended in caustic soda or potash. This he avvids by leading a 
current of hydrogen, purified by passing over mercuric chloride and 
soda-lime, through the flasks, before commencing and during the 
operation. Moffat Johnston, Fresenius’s present assistant, has found 
that bromine dissolved in hydrochloric acid may be substituted with 
advantage for the solution of lead oxide. After the operation is finished, 
the bromine and hydrochloric acid are expelled by heating in a water- 
bath, and the sulphuric acid precipitated by barium chloride. 
W. R. 


Volumetric Estimation of Silver. 
By J. Vounarp (J. pr. Chem. [2], ix, 217—222). 


TuIs process is based upon the fact that soluble sulphocyanates preci- 
pitate silver from its solutions entirely as silver sulphocyanate, and 
that this precipitate is unacted upon by mineral acids. By adding a 
solution of potassium or ammonium sulphocyanate to an acid solution 
of a silver salt containing a small quantity of ferric sulphate, the 
whole of the silver is precipitated, while the smallest excess of the 
sulphocyanate solution gives a blood-red colour with the ferric salt ; 
the end of the reaction may thus be very sharply determined. 

As ammonium sulphocyanate is very hygroscopic, instead of weigh- 
ing out a definite quantity of this salt, it is preferable to titrate a 
solution of it against a solution which contains 10°8 grams of pure 
silver dissolved in nitric acid, the liquid being made up to 1000 cc. 
10 c.c. of this solution are put into a beaker, together with 5 c.c. of a 
solution of ferric sulphate (50 grams to one litre of os wala 

3.R 2 


Wes 
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c.c. of water are added, and the ammonium sulphocyanate solution is 
then allowed to flow in drop by drop until a pale red tint is obtained. 
This method is applicable in presence of tolerably large quantities 
of copper. Chlorine, bromine, or iodine may be estimated by precipi- 
tation with an excess of a silver solution containing a known amount 
of silver, and subsequent titration with sulphocyanate solution in order 
to determine the excess of silver added. 
M. M. P. M. 


Analysis of Animal Charcoal. By G. C. Srewarr 
(Chem. News, xxix, 199—201). 


In the method of examination here proposed, the especial object has 
been to determine the fitness of the animal charcoal for use in the 
operations of the sugar refinery. 

It is recommended that a temperature of 160° to 180° be employed 
for six hours in the air-bath, in the process for estimating the amount 
of moisture. The residue is ignited for carbon and organic matter. A 
method is referred to in which the organic matter is removed by 
washing with hydrochloric acid. After a further thorough washing 
with water to remove acid, drying at 160° to 180°, and weighing, the 
carbon is determined by ignition, the siliceous matter remaining. 

It is stated that unless the above temperature were employed in the 
drying process, an error would result (if for example the water-bath 
were used) to the extent of 34 to 44 per cent. 

Ferric oxide is nearly a constant quantity in both new and old char. 
It is determined volumetrically by the bichromate or permanganate 
methods. Phosphoric acid is determined by titrating with uranium 
nitrate or acetate; chlorine by silver nitrate and neutral potassium 
chromate. 

Sugar refiners are said to be quite aware of the large quantity 
of moisture present in new char; this amount fluctuates between 
5 and 10 per cent., sometimes attaining 15 p.c., and one sample 
was found to contain 20°42 p.c. 2 p.c. moisture is considered a 
reasonable amount. Organic matter is found to fluctuate between 0°5 
and 0-01 p.c. The presence of organic matter is very troublesome to 
sugar refiners. A portion is soluble in water and acid, whilst the 
remainder is insoluble in either. It may be qualitatively detected by 
the odour of the fumes proceeding from the char when heated strongly. 
On treating the char with distilled water, evaporating to dryness, and 
gently igniting, blackening indicates the presence of soluble organic 
matter. A little char is placed on a watch-glass set on white paper, 
and sulphuric acid added. Darkening of the acid is a further indica- 
tion. A yellow or brown coloration produced when a little char is 
boiled with sodium hydrate solution, points in the same direction. 
New char frequently contains considerable quantities of lime. Micro- 
scopic examination is recommended as a very important adjunct to the 
chemical methods. It aids especially in the detection of the presence 
of such bodies as common coal, road sweepings, and old animal 
charcoal, charcoal dust, &c. Coal may be detected by strongly heating 
in a porcelain crucible, when, if present, it manifests itself, as follows: 
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volatile and readily combustible matter is given off, which burns with 
a smoky flame, leaving a carbonaceous deposit on the inside of the lid, 
which must remain on during the experiment. A residue of coal may 
also cake. Old char may be distinguished by its containing more 
ferric oxide than the new and fresh article. The latter does not con- 
tain more than 0°15 p.c., the former may contain from 0°30 to 0°60 p.e. 
The ash left by new and fresh animal charcoal is white, that from old 
charcoal yellow or brownish. 

Microscopically examined, new charcoal is found to exhibit regularity 
in division; the fragments are sharp-edged, and black and velvety in 
appearance. Old charcoal from frequent revivification and manipula- 
tion in the sugar refinery, appears confused and scattered in division, 
with edges. broken and coarse. In these microscopic examinations, 
standard samples should be examined for comparison. Foreign charcoal 
is often overburned, whilst home-made is as often underburned. Of 
these two evils, the underburning, if it does not go beyond a certain 
extent, is preferable for the sugar refiner. 

In revivifying the char in a sugar refinery, to discover whether 
a specified sample contains organic matter or not, i.e., if the process 
is complete, a piece of the charcoal placed on the glass slide of a 
microscope is covered with a drop of strong suiphurie acid, allowed to 
stand for a short time, and then observed through the microscope. 
If organic matter be present, even in the minutest trace, the acid will 
be coloured brown, and deeper in proportion to the amount present. 


W. S. 


Elementary Organic Analysis by Reduction. 
By H. Crerier (Zeitschr. Anal. Chem., xiii, 1—6). 


Te author describes a process by which carbon hydrogen and oxygen 
may be estimated in one and the same portion of an organic substance. 
The substance to be analysed is heated to redness with a weighed 
quantity of metallic magnesium. 

The hydrogen is found, together with part of the carbon, in the 
gases which are evolved, and which have to be analysed. 

The oxygen enters into combination with the magnesium, and the 
rest of the carbon remains in the combustion tube. The results are 
not accurate. WwW. &. F. 


Quick Method of Analysing Pyrolignate and Acetate of Lead. 
By R. Fresenius (Zeitschr. Anal. Chem., 1874, 30—37). 


Ten grams of the lead acetate are weighed out and dissolved in a 
small quantity of water, in a half-litre flask. Sixty c.c. of normal 
sulphuric acid, containing 0°04 SO, per c.c. are added, and the flask is 
filled up to the mark with water. In order that the quantity of liquid 
may be exactly 500 c.c., an amount of water, equal in volume to the 
precipitated lead sulphate, must be added. Now 10 grams of lead 
acetate are equivalent to 7°9947 grams of lead sulphate, and as the 
specific gravity of lead sulphate = 6-3, the volume of the lead sulphate 
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— 79947 
6°3 

venient to have a second mark on the flask, up to which it may be at 
once filled. It is then closed with an india-rubber stopper, well 
shaken, and allowed to settle ; 100 c.v. of the clear liquid are measured 
off. The excess of sulphuric acid is precipitated with barium chloride ; 
the amount of sulphuric acid calculated from the barium sulphate 
found, after multiplying by 5 is subtracted from the total amount of 
sulphuric acid added ; aud the remainder is calculated to its equivalent 
of lead oxide; on multiplying the number thus obtained by 10, the 
percentage of PbO is at once ascertained. Another 100 c.c. are 
drawn off, a drop of litmus added, and the total acid present deter- 
mined by normal soda-solution. The acid found is then ‘multiplied 
by 5, and the free sulphuric acid contained in 500 c.c. is subtracted. 
The remainder is acetic acid. Analyses adduced by the author show 
that the process is thoroughly accurate. 

Calcium acetate may be determined in a similar manner, substituting 
oxalic for sulphuric acid. 


=1°3c¢.c. That volume of water is added, and it is con. 


W. R. 


On the Behaviour of the Chlorides, Bromides, and Iodides, and 
of Ammonia in relation to the Guaiac-Copper Test for Prussic 
Acid. By E. Scuazr (Zeitschr. Anal. Chem., xiii, 7—14). 


A very dilute solution of a copper salt mixed with tincture of guaiacum 
has long been used as a test for prussic acid. The author states that 
soluble chlorides, bromides, and iodides are capable of producing the 
same blue coloration; also that the addition of a very small qua:tity 
of ammonia, properly diluted, increases the delicacy of the test. A 
temperature of from 30° to 40°, but not higher, is also favourable. " 
W. A. T. 


Analytical and Toxicological Research on Phenol. 
By E. Jacquemin (J. Pharm. [4], xix, 105—111). 


Tue author first notices the usual method for the toxicological detection 
of phenol by slightly acidulating the suspected matters, distilling, 
agitating the distillate with ether, and then testing the phenol left on 
evaporation of the ethereal solution with the ordinary tests; also that 
of Dragendorff, of extracting with dilute sulphuric acid, evaporating 
the extract to a syrupy consistence, adding three or four times its 
volume of alcohol, filtering, distilling off the alcohol, agitating the 
aqueous liquid with petroleum boiling at 60°, and testing the residue 
left by the spontaneous evaporation of the petroleum for phenol. For 
these it is proposed to substitute a new process founded on the 
facility with which erythrophenate of sodium is formed when a mixture 
containing phenol and aniline is treated with sodium hypochlorite. 
The following is an outline of the method pursued. The suspected 
matter is exhausted with a 2 per cent. solution of sulphuric acid, an 
equal volume of alcohol is added, and the whole filtered. The liquid is 
then neutralised with sodium carbonate, a minute quantity of aniline 
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added, and lastly a solution of sodium hypochlorite, which, as it sinks 
through the liquid, produces yellow striew ; these change to green, and 
finally to a greenish blue if phenol be present. This reaction is due to 
the formation of sodium erythrophenate, and the blue tint produced 
is readily visible with solutions containing one part of phenol in 66,000. 
Sometimes it is advisable to distil off the alcohol in the water-bath, 
extract the phenol from the residue by agitation with ether or petroleum, 
and test with aniline and hypochlorite after neutralisation with sodium 
carbonate. Minute details of the method to be pursued in special cases 
are given, as with blood, the solid organs of the body, urine, milk, 
carbolic acid, soap, and lubricating oil. _ 

C. E. G. 


Detection of Aloes and analogous Bitters. By O. Bacu 
(J. pr. Chem. [2], ix, 188). 


Tue author has experimented on aloes, colocynth, wormwood, gentian, 
larch-fungus, scammony, and jalap. The suspected substance is eva- 
porated to dryness and exhausted with alcohol, and the extract is evapo- 
rated to dryness (best with addition of sand), and treated with water, 
whereby the first four substances are dissolved ; the aqueous solution is 
concentrated and mercurous nitrate added in the cold: colocynth and 
wormwood are then thrown down as bulky precipitates. The precipitate 
is filtered and dissolved in dilute nitric acid, more quickly on heating : 
insoluble golden yellow flakes remain if colocynth be present; ammo- 
nia is added, and the liquor filtered from the mercurial compound : the 
filtrate is yellow with colocynth and brown with wormwood ; finally the 
liquor is evaporated to dryness and treated with acetic acid whilst still 
warm : colocynth remains undissolved, wormwood dissolves. 

The filtrate from the mercurous precipitate is precipitated with 
ammonia and the filtrate treated with concentrated barium acetate : 
gentian gives a precipitate; aloes an orange-red colour, which may be 
further discriminated by other tests. 

The residue insoluble in water is treated with ether, whereby larch- 
fungus and scammony are dissolved; the ethereal solution is evaporated 
to dryness, and the residue treated with warm soda. Scammony leaves 
a residue which turns yellow with nitric acid, dissolves to an orange 
liquid with sulphuric acid, and becomes blood-red on standing. Larch- 
fungus dissolves and can be precipitated as a resin by acids; nitric acid 
does not dissolve this resin ; sulphuric acid does, producing an orange- 
coloured liquid. 

Jalap is left undissolved by ether and water, and can be recognised 
by dissolving in sulphuric acid and forming a brown solution, which 


becomes blood-red on standing ; also by its peculiar aromatic odour. 
C. R. A. W. 
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Technical Chemistry. 


On the Action of Sulphurous Oxide on Nitric Oxide, and 
on the Use of Nitric Oxide for the Recovery of Manganese 
Peroxide from the Manganese Liquors. By C. F. Kiiutmany 
(Chem. Centr., 1874, 94). 


1. THe action of sulphurous oxide on nitric oxide, or the nitrous vapours 
of the sulphuric acid chamber. 

The sulphurous and nitrous vapours of the vitriol-chamber must be 
brought together at the lowest possible temperature consistent with the 
production of sulphuric acid, since at a high temperature sulphurous 
oxide will reduce the nitric oxide to nitrous oxide and even to nitrogen. 
The decomposition of the nitre in the flame of the pyrites is strongly 
condemned. The use of Glover’s towers is recommended to cool the 
gas and evaporate the weak chamber-acid containing nitrous com- 
pounds. 

2. Nitric oxide used for the recovery of manganese peroxide. If 
manganese nitrate is heated to 200°, pure peroxide remains. The 
liberated gases mixed with air, and passed over manganous hydrate, 
form a fresh quantity of nitrate, which may be utilised in repeating the 


operation. 
W. S. 


Researches on the Conversion of Iron into Steel. 
By M. Boussinecauxt (Compt. rend., lxxviii, 1458—1466). 


THE author’s object was to determine the differences between iron, and 
the steel made from it by cementation. 

A great difficulty was to get a process for the very accurate determi- 
nation of the iron, and so make it a check of the results of the analyses. 
The process adopted was that of Margueritte, using the permanganate 
solution so dilute that 350 c.c. of it oxidised 1 gram of iron; +5 c.c. 
then corresponded with ;?, milligram of iron. A Stas’s pipette, holding 
300 c.c. was used for adding the bulk of the permanganate solution, 
the last portions being measured with a Gay-Lussac’s burette. 

The first experiment was made on a bar of puddled charcoal iron, 
from which two pieces were cut, Nos. 1 and 2. These were cleaned by 
planing, and placed in a cementation furnace, No. 1 in a position 
judged to be of the lowest temperature, and No. 2 in one of the highest 
temperature. After cementation, the pieces were covered with blisters, 
and had a uniform coating of graphite, which soiled the fingers like 
plumbago. 

The analysis of the metal gave— 


TECHNICAL CHEMISTRY. 925 


Before cementation. After cementation. 
No. 1. No. 2. 
ers 98°200° 97°650 
Combined carbon .. 0°118 0°995 1:512 
BMC. cccccces OIG 0°107 0°120 
Sulphur .......... 0012 0°006 0:005 
Phosphorus........ 0-100 0°125 0°130 
Manganese........ 0°222 0°220 0°218 
Undetermined ..... 0343 0°347 0°365 
100-000 100°000 100°000 


Tn both cases, the increase of weight exceeded the weight of the 
carbon fixed, and the silicon, phosphorus, and undetermined matters 
which were acquired, weighed more than the iron and sulphur lost. 

The second experiment was made on a bar of Swedish iron. After 
cementation, the blistered surface was covered with graphite. The 
metal itself was of silvery whiteness. 

The results of the analysis are thus summarised :— 


Weight Unde- 
of Iron. |Carbon. |Silicon. aa rome Man- | ter- 
the bar. phur. |phorus|ganese.| | «ag. 


Before cementation . |2000 °45/1989 °45 6°00) 0°32) 0°30) 1°14 1°80) 1°44 
After cementation .. |2026 °22/1989 14) 32°01) 0°61) 0°10) 1°32) 1°42) 1°62 


Differences ........ +25°77| —0°31| + 26 ‘0i; + 0°29) —0 °20/ + 0°18) -—0°38) + 0°18 


The increase of the weight of the bar was slightly less than the 
weight of the carbon fixed. 
In all cases a loss of iron occurs. Thus :— 


No. 1 lost ..... errr 014 gram 
BD oy ssaccscovses WS 
Swedish lost.......... ‘016, 


Experiment with pure iron wire. After cementation for four hours ; 
surface slightly coated with graphite ; no blisters. 


Weight of pure iron........ 16878 gram, 
After cementation ......... yi) ao 
Piss 6so deed 0233 _ =a, 
In the whole of the iron were determined— 
Combined carbon .......... 0:0223 
Graphite .....ccccccces ses . 0:0008 
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The difference of ‘0002 between this and the increase of weight of 
the iron, is thought by the author to be due to some substance in the 
ash of the charcoal. Several experiments showed that the quantity of 
iron in the ash of the charcoal increased after a cementation. He 
suggests that the iron goes off as chloride; and he finds that by 
mixing the charcoal with a little sodium chloride, the ash, after a 
cementation, contains a notable quantity of iron. By cementation 
the elimination of sulphur occurs to the extent of about one half, and 
this elimination proceeds when the blister steel is melted for making 
cast steel. Hight determinations of sulphur in cast steel are then 
given, in four of which it amounted to 0°01 per cent., in two there 
were traces only, and in the other two it was absent. 

Two complete analyses of crucible steel of different makers are then 
given, in which the iron was determined to be respectively 98°73 and 
98°74, and the combined carbon to be 1:16, and 1:15 per cent. The 
results of all these observations are considered to show that cast steel 
of superior quality may be regarded as consisting of compounds of iron 
and carbon only, sulphur and phosphorus being absent, while silicon 
and manganese exist in quantities which rarely exceed 0°1 per cent. 

Replying to an enquiry from the author as to the cause of the 
blisters on cemented steel, M. H. St. Claire-Deville mentioned some 
experiments he had made with Troost on the diffusion of hydrogen 
through red-hot iron or steel, and also some made by Cailletet, 
and concluded that rolled iron might be viewed as a series of plates, 
more or less welded, and so represent a series of flattened tubes; the 
hydrogen coming from the decomposition of the moisture contained in 
the charcoal, gets diffused into the metal and there creates such a 
pressure as to raise its surface. 

Berthelot suggested that probably both hydrogen and carbon, 
formed with iron at a red-heat, one or more compounds, the production 
of which, and their dissociation, might explain many of the observed 
phenomena: thus the graphite found on the surface of the metal might 
be derived from a definite compound of iron and carbon formed by 
the direct union of the two elements; and the carbide of iron might 
result from the continued formation and decomposition of a carbide of 
hydrogen, the iron substituting itself for the hydrogen exactly as the 
alkali-metals, and replacing hydrogen in acetylene. Several other 
similar suggestions and comparisons follow. 

CG. B. F. 


Observations on the preceding Paper. By E. Curevreu. 
(Compt. rend., Ixxviii, 1510—1512). 


Tue author questioned M. Boussingault as to the condition in which 
the carbon should exist in iron for the production of Proust’s oily 
matter by dissolving the iron in sulphuric or hydrochloric acids. 
The fact that this oily matter has been shown by Cloez to be free from 
oxygen, proves that the assumption held generally in 1820, that pig- 
iron contains oxide of iron disseminated through it, was erroneous: 
for if any oxide were present, the oily body described by Proust would 
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contain oxygen. The author further says that he never doubted that 
steel might be viewed as composed of iron and carbon only: the experi- 
ments of Guyton de Morveau (cementation by diamond) satisfied him 
that no other element was needed. He would like, however, to see it 
proved that the alioy of pure iron with 3 per cent. of osmium and 
iridium, prepared by Faraday and Stoddart, was not steel, and adds 
that it would be difficult to assert that no other body than carbon, by 
combining with iron, would give it the property of being hardened by 
chilling, which is an empirical property of steel. 

To these remarks M. Boussingault replies (Compt. rend., Ixxviii, 1513) 
in a rather lengthy explanation of the condition of carbon in the 
“combined” and “ graphitic” states in irons, and gives methods of 
detecting each. Referring to the effect of other metals upon iron he 
says that tungsten, in small quantities does exercise some influence, 
but he thinks there is no such thing as steel absolutely free from car- 
bon. He thinks that the steel of Faraday and Stoddart, produced by 
alloying iron with osmium and iridium, contained carbon. 


C. . P. 


Chinese and Japanese Bronzes of unusually Deep Colour. 
By H. Morin (Compt. rend., Ixxviii, 811—814). 


Some bronzes exhibited in the Palais de ]’Industrie in 1869, attracted 
especial attention, not ouly on account of the beauty of the filigree 
and overlaid work, but also on account of the unusually deep bronze 
colour (patine foncée) which in many specimens presented a beautiful 
dead black appearance. The colour, which was doubtless intended to 
contrast with the silver of the filigree work, was proved to belong to 
the substance proper of the bronze, and not to have been artificially 
produced by the application of sulphur to the exterior. 
Analysis of different specimens of the bronze gave the following 
results :— 
Sn. Cu. Pb. Fe. Zn. As. 
436 82:72 99 055 186 —- 99°39 
5°52 72°09 20°31 1:73 0°67 traces 100°32 
727 «72°32 1459 028 600 — 100°46 


The alloy contains a much larger proportion of lead than is found 
in ordinary bronze; and it is noticeable that the quantity of lead 
augments precisely with the intensity of the bronze colour, proving, 
as before stated, that the latter is due to the special composition of 
the bronze. 

Some of the specimens contain a considerable proportion of zine, 
but the presence of this metal, instead of improving the appearance, 
seemed rather to counterbalance the effect of the lead. 

In imitation of the Chinese bronze, some alloys were made of the 
following composition :— 


Pb. Fe. 
72°5 20:0 15 
83°0 10°0 os 
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No. 1 produced an alloy exceedingly difficult to work, and without 
giving any superior results as regards colour, furnished castings 
which were extremely brittle. 

No. 2, on the contrary, gave an alloy exactly resembling the Chinese 
bronze. Its fracture and polish were identical, and when heated in a 
mufile, it quickly assumed the peculiar dead black appearance which 
was so greatly admired in the Chinese specimens. 

Hitherto it has been found difficult, if not impossible, to obtain this 
depth of colour with bronzes of modern art, since the surface scales off 
when heated under similar conditions. 


J. W. 


Composition of the Mortar of the Pyramid of Cheops. 
By V. Watuace (Chem. News, xxvii, 205; Dingl. polyt. J., ecx, 75). 
CaSO, + H,0. CaCO. MgCO3. Al,Oz and Fe,03. SiO, H,0. 

92°83 4°63 1°66 0°24 0°88 0:07 = 190°31 

W. R. 


New Method of Electroplating with Nickel. 
(Ding]l. polyt. J., cexi, 74.) 


1250 grams of citric acid, 500 of ammonium chloride or sulphate, and 
500 of ammonium nitrate are dissolved in 15 litres of water, the solu- 
tion heated to 80°, and freshly precipitated nickel hydrate added to 
saturation. It is then removed from the heat, 2°5 litres of ammonia 
solution added, and the whole diluted ‘o 25 litres. 500 grams of 
ammonium carbonate are dissolved in the liquid, which is then filtered. 
On passing an electric current through this solution, nickel is sepa- 
parated as in a white metallic deposit. During deposition the tem- 


perature must be kept at 50°. 
W. R. 


The Coating of Mirrors with an Alloy of Gold and Platinum. 
(Dingl. polyt. J., cexi, 74.) 


500 grams of spongy platinum are dissolved in 50 ¢.c. hydrochloric, 
and 50 c.c, nitric acids, and the mass is evaporated to dryness, It 
is then powdered and digested with 2,000 grams of essence of 
lavender, 100 grams of turpentine, and 25 grams of sulphuretted 
turpentine resin (bawme de soufre térébenthiné). 30 grams of gold, 
made into chloride, are dissolved in 500 c.c. water and an equal 
amount of ether. The liquid is shaken, and the ethereal solu- 
tion added to the platinum, and allowed to evaporate spontaneously. 
50 grams of litharge, 50 grams of lead borate, and 100 grams of 
lavender oil are then added, and the mixture is shaken, after which the 
mirror is coated with it, and kept at a red heat till the composition is 


burnt in. 
W. R. 
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Glass and Crystals Coloured with Gold. 
By Payarp (Dingl. polyt. J., ccx, 476). 


Tue colour produced in glass by gold depends on the temperature to 
which the glass is subjected, and the material of the mould into which 
it is cast. Low temperatures produce a bluish colour, or even render 
it colourless; on heating, a brilliant crimson is again produced. 


Action of Non-combustible Gases in Putting Out Flames. 
By W. Stern (J. pr. Chem. [2], ix, 180). 
Wits a Bronner’s economical lamp the following results were obtained ; 
to put out a coal gas flame there was required :— 


Nitrogen. Carbon dioxide. 
For 1 volume of gas...... 0°712 1-500 
For 1 part by weight of gas 1°727 5°700 
With a Bunsen’s burner— 
For 1 volume of gas 2°300 
For 1 part by weight of gas 3°519 8°740 


The author thence calculates that the temperatures of the flames with 
the Bunsen’s burner were— 


With nitrogen 
With carbon dioxide 
Original gas flame 


With carbon oxide the following numbers were obtained :— 


With Bronner’s burner. With Bunsen’s burner. 


For 1 volume of gas 1:600 
For 1 part by weight of gas 2°176 3°868 
Temperature 4001° 


C. R. A. W. 


Precautions in the Construction and Use of Ddodbereiner’s 
Platinum Lamp. By Griien (Chem. Centr., 1874, 119). 


THE platinum black must be prepared from chemically pure platinum. 
The hydrogen gas must be free from arsenious and antimonious 
hydrides, which means that pure zinc and sulphuric acid are to he 
employed. Nordhausen acid is not recommended, as it usually contains 
sulphurous acid, which in contact with the zinc generates hydrogen 
sulphide, exerting a prejudicial action on the platinum black. The 
zinc used in charging the lamp should be cast from pure plate zine, 
and used in fragments. The metal furnished by tinmen or braziers is 
not to be recommended, on account of adhering solder and other 
matters containing antimony, which may be present. Even the pre- 
sence in the zinc of much lead is prejudicial, as ultimately a spongy mass 
separates, which absorbs the acid solution, the effect of which is that 
when it is desired to discontinue the development of gas, this continues 
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longer than it would under normal conditions. The orifice for the exit 
of the gas ought not to be too large, and therefore the distance of the 
platinum black from this orifice should not be too great. The clearing 
of the small orifice should be accomplished from behind, with a fine 
needle. Small lamps are to be rejected, because frequent renewal of 
the charge is necessary, and it is an advantage for the gas to issue 
from a fine opening, but to be impelled with considerable pressure. 
The stream of gas ought never to be so strong as to pass over and 
beyond the platinum black, as the latter would thus suffer an alteration 
of structure, due to the too great intensity of the heat. 
W. S. 


Photographic Printing without the Use of a Press. 
By R. Jacossen (Chem. Centr., 1873, 761). 


A CARBON picture is prepared on a glass plate in the usual way, and 
the picture is surrounded by a wooden frame which exactly encloses 
the glass plate. Afterwards there is poured on a moderately warm 
mixture consisting of 1 part gelatin, 1 part gum arabic, and 2 parts 
glycerin. This must possess the properties of the mixture used by 
the ordinary printer. When solidification has taken place, the frame 
or rim is carefully removed with a hammer, and the gelatin plate which 
has united itself with the carbon picture, is carefully turned over. 
With respect to the printing, the blackening of the picture is performed 
with a glass roller, and it is best managed with an elastic runner, as 
practised by the ordinary printer. The printing ink, which must be 
of good consistency, is dissolved in oil of turpentine or benzol. This 
solution, without addition of varnish, is poured on the plate and dis- 
tributed and spread thereon by the glass roller. A non-coagulated 
albuminised paper is now spread over the blackened carbon picture, 
with due precautions. The paper should not lie too long on the plate, 
otherwise the albumin layer is apt to dissolve, and soil the plate. 
Moistening the plate with water is not necessary, as the plate is moist 
enough for the printing of a dozen pictures. Of course after continuous 
use it exhausts itself at last, but still it is hygroscopic enough to 
absorb moisture in a few hours, to be ready again for printing. This 
method has the advantage that the print is obtained in relief, also that 
round or cylindrical objects, as flasks, vases, &c., can be printed. 


W.S 


On Photostereotypy. By F. Fryx (Dingl. polyt. J., ecxi, 318). 


A suet of ordinary plate-glass larger than the picture to be reproduced 
is coated in the dark-room with a solution made by dissolving 1 ounce 
of potassium bichromate in 15 ounces of water, warming gradually, then 
adding 2 ounces of fine gelatin, and filtering through linen at the boil- 
ing heat. A diapositive is taken from an ordinary negative, and laid 
with the collodion side to the gelatin face of the prepared plate in dif- 
fused light for 10—30 minutes. The plate is then taken from the frame 
in the dark room, and washed with water for five to ten minutes, till 
the relief is fully developed. The plate is then dried with filtered 
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paper, and coated with glycerin by means of a camel-hair pencil, and 
the excess of liquid is removed with filter-paper. From this plate a cast 
is made in plaster of Paris of the consistency of oil, and from the 
plaster cast a metal one may be taken. 


EK. W. P. 


Soft and Brilliant Photographs. By Enertmann 
(Dingl. polyt. J., cexi, 405). 


TuE sensitised plate is exposed for half the time behind a ground-glass 
plate, rendered tolerably transparent with salad oil, and the other half 


as usual. 
W. R. 


Action of Alkalis upon Cotton and Flax. By P. Jeanmairz 
(Chem. Centr., 1874, 207). 


Corron or flax which has been impregnated with chromic acid or a 
mixture of potassium chromate and an acid, or with potassium per- 
manganate, and which has been washed after reduction of the chromic 
acid or permanganate has taken place, may show no visible alteration, 
but yet, according to the author, it loses much in durability when it is 
treated with any alkaline liquid. It is not necessary for the reaction 
that the liquid which produces the oxidation should be acid. A weak 
solution of an alkaline permanganate which has been slightly decom- 
posed by an alkali, acts in a similar way if the fabric is dipped into 
it and then exposed for a few moments to the air (or acted upon by an 
acid), and afterwards washed; and this weakening of the fibres increases 
if the fabric is subsequently treated with an alkaline liquid. The 
reaction also takes place, though in a much less degree, if a mixture of 
potassium ferricyanide and an alkali is employed as the oxidising 
agent. The deterioration of linen goods, when they are frequently 
treated with soap or lye, and certain unsightly appearances in bleaching, 
are produced by a similar reaction. 

If a fabric which contains barium or lead chromate is submitted to a 
bath in which sulphuric or other acid capable of liberating chromic acid 
is present, a similar deteriorating action may take place. The author 
supposes that a new body is formed from the vegetable fibres by oxida- 
tion (or withdrawal of hydrogen), which is decomposed by an alkali. 
By means of this reaction upon the fibres, one may determine whether 
a white or yellow colour upon a ground of indigo-blue has been pro- 
duced by the use of a resist-paste, or by printing with an acid on the 
fabric impregnated with potassium chromate. In the latter case, 
when the fabric is dipped into an alkaline liquid, the white spots 
become tender. This is not the case when potassium ferricyanide and 
an alkali have been employed, because their action is relatively very 
much slower. 


SF &. 
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Production of Aniline-grey on Cotton Fabrics in Printing. 
By Ep. Latser (Dingl. polyt. J., cexi, 490). 


A very beautiful aniline-grey is produced on this material by gentle 
oxidation, and in the following way :— 

In 34 litres of boiling water, 625 grams of potassium chlorate are 
dissolved, and on cooling, the following materials are stirred in: 6} 
litres of gum water to 1 kilog.; 312°5 grams of ammonium chloride; 
1500 grams of potassio-chromic tartrate of 30° Baumé; 200 grams of 
aniline ; and 1160 grams of tartaric acid. The whole is well stirred up, 
the salts completely dissolving. 

The potassio-chromic tartrate is prepared in the following way: 960 
grams of potassium bichromate are dissolved in 3 litres of warm water. 
The solution is cooled to 35° R., and 1440 grams of finely pulverised 
tartaric acid stirred in. The vessel is placed in cold water, and thus a 
rise of temperature avoided, otherwise the green double salt is liable to 
a prejudicial change in composition and properties. It is remarked 
that the chromic oxide might be much more cheaply reduced by means 
of alcohol, sugar, &c. The printing should proceed continuously, and 
not stop until in fact the last piece leaves the dry plates. The pieces 
are then hung up 48 hours in a warm room, temperature about 32°, 
then washed and rinsed for 1 hour, then dried and finished. By dilu- 
tion with gum-water, clear shades are producible. 


W. S. 


New Colouring Matters. By E. Croissant and L. BreronnizRE 
(Dingl. polyt. J., cexi, 404). 


Ir wood, horn, bran, starch, moss, shreds of wool or paper, bark, aloes, 
&c., be heated with caustic soda water and sulphur under pressure, at 
250°—300°, sodium sulphide is produced which acts on the organic 
matter, liberating hydrogen sulphide. A black hygroscopic mass is 
obtained, soluble in water, with a green colour. Cloth can be dyed 
with it, without the use of a mordant. All shades, from a greyish 


lilac, to deep brown, can be produced. 
W. R. 


On Emulsion of Butter. By A. ScuiscuKorr 
(Deut. Chem. Ges. Ber., vii, 486). 


Tue author shook up butter with warm milk for a long time, and 
obtained a liquid which in appearance and properties resembled fresh 
milk, and on standing deposited a layer of cream. This cream, on 
proper treatment, gave butter which could not be distinguished from 
ordinary butter. The milk-globules of fresh milk remain fluid for a 
long time, and at relatively low temperatures; agitation, lowering of 
the temperature, and an acid reaction produce the solid form. 


G. T. A. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XLIV.—On a New Chloride of Uranium. 


By H. E. Roscor. 


On previous occasions I have pointed out, in the case of the metals 
vanadium and tungsten, that the chloride corresponding with the highest 
and best defined oxide does not exist at all in the one case, whilst in 
the other it is much less stable than the next lower chlorine-compound. 
Thus the pentachloride VC]; cannot be obtained, and even the next 
compound, VCl,, although it is readily formed, quickly undergoes de- 
composition into the trichloride VCl; and free chlorine. In the 
tungsten series the hexchloride WCl, is less stable than the penta- 
chloride WCI;, the former compound undergoing decomposition when 
heated, and yielding an abnormal vapour-density, whilst the latter 
does not undergo any change on boiling and gives a normal vapour- 
density. 

A similar want of agreement between the oxygen and chlorine 
series has also recently been proved for molybdenum, whose highest 
chloride, instead of corresponding with the stable trioxide, is a penta- 
chloride; again, in the case of sulphur, the tetrachloride is a most 
unstable substance, which undergoes decomposition below the freezing 
point. 

I have now to add another abnormal chloride to the above list. The 
hexchloride of uranium corresponding with the highest oxide, UOs, has 
not yet been described, the oxychloride, UO,Cl,, alone being known. 
My efforts to obtain this missing chloride have not been more success- 
fal than those of other chemists ; but instead of the hexchloride, I have 
succeeded in isolating a no less interesting new member of the group, 
viz., the pentachloride, UCI;. 

Pentachloride of uranium is obtained, together with the well-known 
tetrachloride or uranous chloride, UC, by passing excess of dry 
chlorine over a moderately heated mixture of charcoal with any of the 
oxides of uranium or with the oxychloride, UO.Cl,. It exists in two 
distinct forms according as it is produced slowly or quickly.. When 
the current of chlorine is slow, the pentachloride of uranium forms 
long dark needle-shaped crystals, which reflect light with a green 
metallic lustre, but appear of a splendid ruby-red colour when 
viewed by transmitted light. If the rate at which the chlorine passes 
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be rapid, the pentachloride is deposited in the form of a light, brown, 
mobile powder. ‘The magnificent octohedral crystals of the tetra- 
chloride are always deposited in quantity in that part of the tube 
nearest to the heated mixture ; then the black needle-shaped crystals 
of pentachloride are formed, mixed with more or less of the brown 
powder, which is generally carried for a considerable distance along 
the tube. Both the black needles and the brown powder are extremely 
hygroscopic, yielding, on exposure to the air for a few minutes, yellow- 
ish green liquids and hissing and giving off fumes of hydrochloric acid 
when thrown into water. 

The following analytical results show the composition of the penta- 
chloride from four different preparations according to the methods 
above described :— 

1. 2. 3. 4. 
Black 
powder 


Brown and black Black 
powder. . needles. needles. 


Weight of substance taken.. 0°8955 0°3364  0°5436 
- U;0, found 0°6038 — 0°3703 
AgCl ,, 1:4940 0°5794  0:9178 

Ag 0°0041 00030 0°0027 


Hence we have— 


Calculated. Found. 
1. 2. 3. 4. Mean. 
Uranium, U = 240 57°49 57°24 57°35 — 65783 57°47 
Chlorine, Cl; = 177°5 42°51 41:43 48°01 42°90 41°93 42°32 


417°5 100°00 9867 10036 — 99°76 99°79 


As a check on these results, two portions of pentachloride, a mixture 
of both varieties, were completely oxidised by a standard permanganate 
solution, the substance sealed in a tube being dissolved in boiled 
water by breaking the tube inside a closed stoppered bottle. (1.) 
0-994 grm. of pentachloride required for complete oxidation 25:0 c.c. 
of permanganate solution, of which 1 c.c. = 0:0008443 grm. oxygen. 
This corresponds with 2°12 per cent. of oxygen, whereas 1°92 is 
theoretically needed. (2.) 0°2679 grm. required 6:1 c.c. of the same 
solution, corresponding with 1°92 per cent. of oxygen, or exactly the 
theoretical quantity. 

The trustworthiness of the above oxidation-method was tested by 
using a well-crystallised specimen of tetrachloride. 2°203 grams of 
UCl, treated in a similar way, required 110°7 c.c. of the same perman- 
ganate solution for complete oxidation, corresponding with 4°24 per cent. 
of oxygen, whilst the theoretical quantity needed is 4°18 per cent. 
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Uranium pentachloride cannot be volatilized without partial decom- 
position, either when heated alone or in an atmosphere of chlorine or 
of carbon dioxide, uranium tetrachloride and free chlorine being formed. 
This dissociation begins in an atmosphere of carbon dioxide at a tem- 
perature of 120° C., and is completed at 235°, when the percentage of 
chlorine contained in the residue showed that one-fifth of the chlorine 
had been driven off. The tetrachloride, when similarly heated, loses no 
chlorine. 

When the pentachloride of uranium is heated in a current of dry 
ammonia to redness, a black nitride is formed, respecting which I pro- 
pose to make a subsequent communication. 


XLV.—Suberone. 
By C. Scuortemmer, F.R.S., and R. 8. Date, B.A. 


SuBerone was first obtained by Boussingault. On distilling suberic 
acid with lime he got a liquid boiling at 186°, which he called hydride 
of suberyl, because he found that, by oxidising with nitric acid, it was 
re-converted into suberic acid. The same compound was afterwards 
examined by Tilley; according to him, the crude product yields on 
distillation first a volatile liquid, which appears to be benzene, then 
hydride of suberyl passes over, boiling at 176°, and a black pitchy mass 
remains behind. Tilley’s analysis confirmed the formula, CsH,,O ; 
he however did not regard this body as a hydride of suberyl, because 
on oxidising it he obtained, besides suberic acid, a large quantity of 
another acid crystallising in fine needles. Gerhardt afterwards 
pointed out that the formula, CsH,,O, does not explain the mode of 
formation of this body, nor does the more probable formula, C;H;,0, 
explain its conversion into suberic acid. Kekulé thinks that this body 
is probably the true acetone of suberic acid, its mode of formation 
being quite analogous to that of common acetone from acetic acid :— 


2C0.Hy0,4 = 2CO, + 2H.0 + C,,H2,02. 


This formula would certainly explain the formation of suberic acid, 
together with a lower homologue; but, on the other hand, Boussin- 
gault determined its vapour-density, which he found to be 4°39, and 
the comparatively low boiling point seems also to indicate that it 
cannot have so high a molecular weight. Moreover, neither Boussin- 
gault nor Tilley worked with pure suberic acid, which was first 
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obtained much later by Arppe; their suberone was, therefore, un- 
doubtedly a mixture of two or more homologues. 

Being in possession of a considerable quantity of pure suberic acid, 
we have commenced a new research on suberone, and have, so far, 
obtained the following results. The crude product possesses the pro- 
perties described by Tilley; the small quantity of a volatile liquid, 
which distils first, consists chiefly, as was to be expected, of hexane. 
Suberone is very easily obtained pure by a few fractional distillations, 
as a limpid, mobile liquid, boiling at 179°—181° if the whole column 
of the thermometer is surrounded by the vapour. It has an agree. 
able odour, very much resembling that of peppermint. Its molecular 
formula is C;H,,0. Nitric acid converts it into the next lower homologue 
of suberic acid, viz., C;H,.0., which crystallises from hot water in 
large transparent rectangular plates, melting at 103°. Our friend, 
Dr. C. A. Burghardt, was good enough to examine these crystals, and 
has found that they belong to the orthorhombic system, and are com. 
binations of oP a. Po. (See the next paper.) 

The silver-salt, C;HjAg.0,, is a white, heavy precipitate, which is 
very sparingly soluble in boiling water, and not affected by light. 
The barium salt, C;H,BaO, + H,0, is freely soluble in water, and 
is obtained by spontaneous evaporation in transparent tabular crystals, 
belonging apparently to the rhombic system. The most characteristic 
salt of our acid is the calcium salt, C;HiCaQO,, which is more freely 
soluble in cold than in boiling water, and separates on boiling its con- 
centrated solution as a granular, flocculent precipitate, which, if the 
solution has not become too concentrated, redissolves gradually on 
standing. By spontaneous evaporation it is obtained as a crystalline, 
white, opaque, light mass, which apparently is not wetted by water, but 
dissolves in it when left in contact for some time. 

Our new acid has the composition of the so-called pimelic acid, 
which formerly was believed to exist among the products of oxidation 
of fats, until Arppe showed that this body was a mixture of suberic, 
adipic, and other acids of this series. But an acid having the same 
composition has been obtained by Hlasiwetz and Grabowsky from 
camphoric acid. This pimelic acid, which lately has been more fully 
examined by Kachler, is quite different from our acid. It melts at 
114°, and forms hard crystalline crusts, or triclinic crystals. Its 
calcium-salt is insoluble in water, and the barium-salt is obtained by 
spontaneous evaporation as a light bulky mass. The formation of our 
acid, which for the present we will call a-pimelic acid, is perfectly 
analogous to that of camphoric acid from camphor :— 


Suberone C,H,,0 a-Pimelic acid C,H,,0; 
Camphor C,)H,,O Camphoric acid CyoHye¢ 
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These compounds must therefore have a very similar constitution. For 
several reasons it appears highly probable that suberic acid is a normal 
compound, or contains the carbon-atoms linked together in a single 
chain. If so, the formation and constitution of suberone, as well as 
its transformation into «-pimelic acid, will be explained by the follow- 
ing equations :— 


Suberic Acid. Suberone. 
(1.) CH,—CH,—CH,—CO.0H CH,—CH,—CH, 
| =CO,+H.0 + | Sco 
CH,—CH,—CH.—C0.0H CH.—CH,—CH,” 
a-Pimelic Acid. 
(2.) CH,—CH,—CH, CH,—CH,—CO.OH 
SCO + 30 = | 
r 4 
CH,—CH.—CH; CH.—CH.—CH;—CO0.OH. 


We are at present occupied with experiments for the purpose of 
proving this hypothesis, and hope soon to be able to lay the results, as 
well as all the analytical data of our research, before the Society. 


XLVI.—Note on the Crystalline Forms of Meconie and a-Pimelic 
Acids. 


By Cuartes A. Burauarot, Ph.D., Lecturer on Mineralogy at 
the Owen’s College. 


Ar the request of my friend Professor Schorlemmer, I examined 
erystallographically pure meconic and «-pimelic acids, and found that 
there was a great similarity of form between them. Both crystallise 
in transparent tabular crystals belonging to the rhombic system. 
Meconic acid, however, differs slightly from a-pimelic acid, as will be 
seen from the drawings given. 
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Meconic Actp. a-PIMELIC ACID. 
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R = OP. 
P = a Po 
S = owPo 


It will be seen that meconic acid is built up of the basal terminal 
plane (OP), the brachydome (P# ) and the macrodome (P%&) with the 
rhombic prism ( P), whilst «-pimelic acid also has the basal terminal 
plane, but instead of domes it has the brachypinacoid coPo, and the 
macropinacoid oo Poo, forming a rectangular prism. 

Domes have not a been observed on crystals of «-pimelic acid; 
hence it can be readily distinguished from meconic acid. 


XLVII.—On the Action of Earth on Organic Nitroyen. 
By Epw. C. C. Sranrorp, F.C.S. 


In a paper read before the Chemical Society last year, ‘‘On the Action 
of Charcoal on Organic Nitrogen,” I pointed out the fallacy of the 
theory that charcoal, when mixed with organic nitrogenous compounds, 
acts as an oxidizer. I published experiments extending over a period 
of 21 months, with mixtures of meat with three varieties of charcoal, 
all differing largely in composition. These mixtures were tested 
periodically for nitrogen, twelve analyses of each mixture were made, 
and it was shown that no appreciable amount of nitrogen was lost, and 
not a trace of nitrification was detected in any of the mixtures. 

This is the more remarkable as, after the first four analyses, the mix- 
tures were dried at 100° C., and freely exposed to the air; and one of 
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the charcoals contained a large proportion of carbonate of lime, and a 
little free lime, which has been generally held to induce nitrification. 
I have long suspected that earth acts in a different way, from the 
remarkable poverty in nitrogen of the produce from Moule’s earth- 
closet. 

Frankland found only ‘392 per cent. of nitrogen in dry clay to 
which 144 gallons of urine had been added per ton, after drying. 
This is considerably less than the urine alone should yield. 

Gilbert found that the produce of the earth-closet, after using 
the earth three times, gave only ‘446 per cent. nitrogen, and of 
this ‘073 per cent. was due to the earth used, leaving ‘373 per cent. 
only as due to the excreta. Now the nitrogen added in this case would 
have probably been about 4 to 5 per cent. Several analyses of different 
samples from the ordinary earth and ash-closets have fully borne out 
this loss of nitrogen. How therefore does it arise ? 

To set the question at rest, I have carried out a series of experi- 
ments on mixtures of earth and meat, exactly similar to those detailed 
in my former paper, substituting earth for charcoal, and making the 
mixtures in three different proportions. 

In these experiments the mixtures were not dried at 100°, and 
though somewhat difficult to sample, the analyses show clearly the 
great and continuous loss of nitrogen; all the mixtures were exposed 
in loosely corked bottles. 

No. 1 consisted of 1,000 grs. of dry earth, and 1,000 grs. of lean 
meat. 

No. 2 consisted of 2,000 grs. of dry earth, and 1,000 grs. of lean 
meat. 

No. 3 consisted of 3,000 grs. of dry earth, and 1,000 grs. of lean 
meat. 

This is about the proportion used in Moule’s closet, or perhaps 
rather less of the earth. 

Each mixture was also tested periodically for nitrates, but so far no 
traces of nitrification have been detected. All the mixtures have a 
strong ammoniacal odour, the first two offensively so. 

A mixture of 3,000 grains of dry earth and 1,000 grains of lean 
meat was made on February 17th, and on the 24th evident traces of 
ammonia were detected. Four months afterwards it had a strong 
ammoniacal odour, and upon heating at 100°, gave off a considerable 
amount of ammonia. I have little doubt therefore that most of the 
nitrogen escapes as ammonia; the experiments are not sufficiently 
advanced to prove positively how much of the nitrogen is thus con- 
verted ; but as our session is nearly over, I present this paper in an 
incomplete state, as the analyses go far enough to warrant the following 
important conclusions :— 


ee _ 
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1. That earth mixed with organic nitrogenous matter is an indifferent 
dryer, and, except in considerable quantity, a poor deodorizer. 

2. That such mixtures continuously lose nitrogen, to the extent in 
the cases shown of 73 per cent. in five months. 

3. That the loss is partly, perhaps, wholly due to decay, and that the 
nitrogen is probably evolved as ammonia. 

4. That in such mixtures the earth does not act as an oxidizer, and 
uo nitrification takes place. The experiments show that earth must be 
regarded as a “profligate associate” for nitrogenous organic matter, 
and that the manures so made must, if stored, become valueless. The 
earth employed was an ordinary loam. 

The first mixture is in the same proportion as the former experiments 
with charcoal, butit continued very moist, although it lost 23 per cent. 
in five months.* The loss of moisture in the other mixtures was 
trifling. The experiments will be continued, as in the former case, by 
drying, at 100° the mixtures before testing, when an even greater loss 
of nitrogen may be expected. 


No. 1. 
1,000 grs. Harth and 1,000 gis. Lean Meat.—December 17, 1873. 
- | ea: | 
Date W _ Used in | Nitrogen Bit —" | Nitrogen| Total — 
grains. grains. | per cent. weight. | used. | nitrogen. gen. 
1873. 
December 18 ..| 1916°7 25 1°754 | 33 °638 ee 33 638 | — 
1874. 
January 15....; 1880°9 5 1-466 | 27 °573 | 438 | 28°011 | 5°627 
February 16... | 1752-1 5 1°453 | 25°458 1°536 | 26°994 | 6644 
March 16 .....| 1474°7 75 1°015 |14°968 2 625 | 17°593 |16°045 
April 16....... 1418 °4 75 “736 | 10-439 3°386 | 13°825 |19°813 
June 9.,...... 1158 °3 ‘75 "429 | 4°969 3 °938 8°907 |24°731 
Loss of nitrogen in one month .. -» 16°72 p.c. 
is in five months .. <« @e'GL » 
Loss of moisture in one month .. ia 56 ,, 
i in five months .. « Bele « 


* The loss of moisture with charcoal in the same time would be over 50 per cent. 
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No. 2. 
2,000 grs. Earth ond 1,000 grs. Lean Meat, mitzed.—Dec. 17, 1873. 
Date — Used in| Nitrogen) —— Nitrogen) Total a 
grains. grains. | per cent. weight. used. | nitrogen. gen. 
1873. 
December 18 ..| 2929 °7 25 1°654 | 48 *457 - 48 °457 | — 
1874. 
January 15....| 2865 °1 75 977 | 27-992 "413 | 28°405 |20 052 
February 16...| 2776°5 | 75 "664 | 18-435 1°145 | 19-580 |28 877 
March 16..... 2658 °0 | 225 *538 | 14°300 1°643 | 15 °943 |32°514 
Apert 6 2.2.2: 2433 °O 75 ‘739 |17°960 2°853 | 20°813 [27-644 
June 9.....0.00:0 2280 °4 75 *429 | 9°782 3 407 | 13°189 |35 -268 
| 
Loss of nitrogen in one month .. -. 41°39 p.c 
re in five months 72°71 » 
Loss of moisture in ene month i oe 1°29 ,, 
ms in five months 6°25 ,, 


No. 3. 
3,000 girs. Earth and 1,000 grs. Lean Meat, mived.—Jan. 28, 1874. 
—_ aoe oo ‘| ' | 
1874. | 

January 29....| 3974 °0 50 1°0569 | 42-001 cai 42 :001 — 
March 2......| 3878°2 150 “752 | 29-774 *528 | 30-302 |11-699 
| eee 3754°9 73 ‘82 31 °053 1 °656 | 32°709 | 9°292 
ee 3643 °7 125 *488 |17°781 2°276 | 20-057 |21°944 
June 10.......] 3462°5 vi) *407 14°438 2°886 | 17°324 |24°677 

Loss of nitrogen in one month .. .. 25°47 p.e. 

ne in four months .. es: 
Loss of moisture in one month .. ae 2s s 


ss in four months .. ie 2°30 , 
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General and Physical Chemistry. 


Absorption Spectra of Potassium and Sodium at Low 
Temperatures. By H. E. Roscog and A. ScuusrerR (Chem. 
News, xxix, 268). 


Fracments of clean potassium were sealed up in glass tubes filled with 
hydrogen, and then heated until the well-known green vapour made 
its appearance. Through the latter a continuous spectrum from the 
lime light was projected, and the absorption-spectrum thus produced 
was examined by the spectroscope in the usual manner. It was some- 
what complex, consisting of a set of bands in the red, and of the two 
other groups of bands on either side of the D lines; of these latter, 
the group which was most refrangible was also the most intense. All 
these bands shaded off towards the red, but the more refrangible edge 
was fairly distinct, so that its wave-length could be readily determined ; 
the measurements, however, owing to a practical difficulty, had to be 
very quickly made, but the numbers obtained may, notwithstanding, 
be considered to represent fairly the relative positions of the bands. 
The absorption-spectrum of potassium vapour was also examined at a 
red heat, but no important differences were observed. 

Experiments similar to those already described were made with 
sodium. Its vapour, which is nearly colourless, produces a series of 
bands in the blue, red, and yellow portions of the spectrum, those in 
the blue making their appearance first. As the experiment proceeds 
the D lines widen, and blot out a series of fine bands in the orange, 
some of which, therefore, could not be mapped. 

The vapour of sodium examined in a red-hot iron tube appears of a 
dark blue colour. When very dense, it cuts out entirely the red, green, 
and part of the blue of the spectrum, but as its intensity diminishes, 
the same absorption bands appear as are observed at the lower tem- 
perature. 

The bands of the sodium spectrum shade off towards the red, in a 


manner similar to those of potassium. 
J. W. 


Observations respecting the communication of E. Marchand, 
on the Measurement of the Chemical Force contained in 
Sunlight. By E. Becqueren (Ann. Chim. Phys. [4], xxx, 
572). 


Waite admitting that Marchand’s observations respecting the varying 
power of the solar ray to induce certain chemical reactions are interest 
ing and useful as scientific facts, the author does not admit the conclu- 
sions drawn therefrom, nor does he consider it possible by any such 
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device “‘ to measure the intensity of the energy exerted by the chemical 
power allied to sunlight.”’ 

He (Becquerel) has already shown that every substance chemically 
impressionable by light, is sensitive between different limits of refran- 
gibility, and according to the nature of the reaction studied; so that 
it is sometimes the blue, sometimes the violet, and sometimes the red 
rays which are principally active. 

Ferric oxalate is readily decomposible in the blue and violet portion 
of the spectrum, but not in the red, while certain cuprous compounds 
and organic substances are energetically acted on by the red rays, but 
scarcely if at all affected by the blue or violet; yet according to 
Marchand’s method of reasoning, not only can the total chemical inten- 
sity of the sunlight be measured from any one of these reactions, but 
the intensity can even be expressed in calorimetric units from a know- 
ledge of the quantity of heat equivalent to the chemical action pro- 
duced. 

The fallacy of the first of these conclusions is sufficiently evident. 
With respect to the latter, Becquerel considers that since the photo- 
chemical effects are so variable among themselves, and are accompanied 
in some instances by a disengagement, and in others by an absorption 
of heat, any attempt to reduce them to a uniform standard would be 
practically worthless, since the numbers so obtained would in all pro- 
bability lack their most essential constituent, namely, accuracy. 

An abstract of Marchand’s original communication appeared in this 
Journal, vol. xii, page 525. To this criticism Marchand replies (Ann. 
Chim. Phys. [5], 160—164), that it is impossible to suppose that he 
was unacquainted with the fact that rays of light of different degrees 
of refrangibility possess different chemical powers, inasmuch as he had 
alluded to it in several places in his communication, in one instance 
expressing himself thus: “‘I would not wish to convey the impression 
that each of the coloured rays of the spectrum is not endued with 
special qualities which render it apt to produce certain effects rather 
than others, for the results of all my experiments show that such is 
the case.” That Becquerel has misinterpreted his use of the expres- 
sion “total energy,” since it was and could be only a question of the 
energy capable of acting on the reagent in use at that particular time, 
and that from this point of view, and under these conditions, he must 
be allowed to maintain his original conclusions. With regard to the 
further objection that the attempt to express varying reactions under 
varying conditions in terms of heat-units is impossible, the author is 
of opinion that Becquerel is wrong, and considers that most chemists 
would pronounce in favour of his own view, since in basing the com- 
parisons on the amount of heat brought into play by the chemical 
action, while the photochemical work is accomplished apart from any 
external influence, there is introduced into the question the only 
element whose nature remains invariable, and consequently the only 
one which is always and under all circumstances comparable with 
itself. 

J. W. 
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The Influence of Colour upon Reduction by Light. 
By M. Carry Lea (Am. Jr. Sci. [3], vii, 200—207). 


Dr. Vocet has lately announced that the sensitiveness of silver bromide 
is affected by the presence of other salts, and that if these salts be 
coloured, the sensibility of the silver salt will be increased towards 
those rays which are absorbed by the coloured salts. The results of 
the author’s experiments are not entirely in keeping with this state- 
ment of Dr. Vogel; he finds that the presence of coloured substances 
influences the sensibility of many of the reducible salts, but he is 


unable to trace any such law as that above stated. 
M. M. P. M. 


Optical Experiment with Crystals of Copper Sulphate. 
By Fr. Stousa (Chem. Centr., 1874, 129). 


Ir a large clear crystal of copper sulphate is held near a polished plate 
of platinum or steel in direct sunlight, it is seen that whenever thie 
rays are reflected from the crystal on to the plate, the latter appears 


of the colour of copper. 
M. M. P. M. 


Fourth Memoir on Chemical Dynamics. 
By M. Becquere. (Compt. rend., Ixxviii, 1169—1172). 


In previous experiments (Compt. rend., Ixxvii, 1135, and this Journal, 
xxvii, 218) the author had been unable to determine the electromotive 
force due to the combination of SO; and K.0. By a change in the 
method of experimenting this has now been done both for sulphuric 
and for nitric acid. The dilute acid (SO;6H,O or N.O;6H,O) and the 
potash (K,0.6H,O) were connected by a capillary orifice (a cracked 
tube containing one of the solutions being immersed in the other) and 
the current measured, first with gold electrodes and then with water 
electrodes, the latter being formed by plunging into each of the solu- 
tions a cracked tube containing distilled water and a gold or platinum 
plate. The unit is ;4; of the electromotive force of a cadmium 
sulphate couple, as in the author’s previous experiments. 


SO.6H, a N,0;6H,0 ) 3+. 
1. Gold electrodes K.06Ti0 $182 5 { Kou) bez 
2. Water electrodes { KOsHO } 87 °5 { Kose 85 
SO,6H,O N.O;6H,O 
3. Gold electrodes Water 152°0 Water 287 
K,06H,O K,06H,O 


4. Gold electrodes i } a ‘ i" | 172 sine 
114 


“ae ater ff 
06H, K,06H;0 

5. Gold electrodes { Water }iu4 0 ides } 
Subtracting from No. 1 the sum of 4 and 5, a difference is ontaired 
approximately equal to the result of No. 2. This number expresses 


the electromotive force due to the combination of the anhydrous acid 
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and alkali. The same result was obtained with 12H.,O instead of 
6H,0. 

The study of these reactions indicates that ‘they take place in the 
same manner as those between neutral saline solutions. A portion of 
the acid removes water from a portion of the base, whilst a minute 
portion of the latter takes water from the acid; the anhydrous acid 
and alkali then combine, and, lastly, the anhydrous salt removes 
water from the two hydrates till a state of equilibrium is attained. 


M. J.'S. 


Freezing Mixtures. Note by M. BertHELor 
(Compt. rend., xxviii, 1173—1175). 


Tue author’s researches on the crystalline hydrates of sulphuric acid 
furnish data for calculating the depression of temperature produced by 
mixing them with snow. Thus, mixing one equivalent of SO,H.HO* 


(58 grams) with 17HO (153 grams), both solid and at 0°, 


Heat units. 
The fusion of SO,xH.HO .......... gives — 1°84 
me » 17HO(0°715 x 17)... 4, —12°155 >-9°015 
The combination of SO,H.HO with 17HO + 4°9.. } 


Dividing —9°015 by the product of the weight of the mixture 
(211 grams) into its specific heat (815) there is obtained — 52°6°, 
which is the theoretical temperature. Practically this depression is 
never attained, the principal reason being that part of the ice fails to 
liquefy. 

The formula expressing the variation, according to temperature, of 
the heat of reactions (Ann. Chim. Phys. [4], vi, 304) shows that the 
depression should be greater by ;+5 for every degree less in the initial 
temperature ; so that starting with materials previously cooled to — 20° 
the final temperature would be —82°. Theoretically there is no limit 
but the freezing point of the dilute acid, which is excessively low. 

The results obtained with the liquid dihydrate, or with the mono- 
hydrate, may, of course, be calculated in a similar manner. The 
mixture of nitric acid (NO,H + 3HO) with two parts of snow 
(10H,0,), much used formerly for freezing mercury, should lower 
the temperature from 0° to —56°. 

Whatever the reaction, the depression of temperature (¢ — ¢,) may 
be calculated from the equation— 


in which Q, represents the heat absorbed, p, p’ the weights of the pro- 
ducts, and ¢, c’ their respective specific heats. When the initia] 
temperature varies this formula is subject to the condition (loc. cit.)— 


Q, — Q: = (2e.— =a)(T — 4), 
at least when the specific heats can be regarded as constant. 


* O = 8. 
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It is, however, to the vaporisation of liquids of low-boiling point 
that we must look for the means of producing the greatest depression 
of temperature. Thus, the evaporation of ether should produce a 
theoretical depression of —192°, carbon disulphide —530°, liquefied 
ammonia —460°, nitrous oxide —440°. The obstacle to the practical 
realisation of these results is that the vapour-tension of the liquid is 
so much diminished at these low temperatures that evaporation does 
not proceed fast enough to overcome the effect of radiation from sur- 
rounding objects, and therefore (except in the case of water) it has not 
hitherto been found possible to cool a liquid to more than 80° below its 


boiling point (at 760 mm.) by its own evaporation in vacuo. 
M. J. S. 


Dissociation of Hydrated Salts. By G. WirprmMann 
(Pogg. Ann. Jubelband, 474; Chem. Cent., 1874, 210). 


MirscHERLICcH stated in 1844 that “ if a crystal of sodium sulphate con- 
taining water of crystallisation is introduced into the vacuum of a 
barometer-tube, the mercury at 9° sinks 2} lines, while the chemically 
combined water separates and assumes the state of vapour; water on 
the other hand causes the column to fall four lines.” 

The author has carried out a series of experiments on the tension of 
the water of crystallisation at different temperatures. Five of the salts 
which he used in his researches were magnesium sulphate, zinc sul- 
phate, cobaltous, nickelous, and ferrous sulphates. The results observed 
with each salt agree very well at temperatures from 30° to 35°, although 
they differ a little at low temperatures, on account of the difficulty of 
freeing the crystals from hygroscopic moisture, which gives a vapour 
of higher tension. The tension of the water of crystallisation is inde- 
pendent of the quantity of the salt employed, and of the space afforded 
for the vapour, if the quantity of water which can escape from the sur- 
face of the salt is sufficient to saturate the space with vapour under 
the existing conditions. If the surface of the crystal is too small to 
allow of the formation of the necessary quantity of vapour, and the 
tension is too low, then, on raising the temperature till the crystals 
crumble and water can éscape from the interior, the tension again 
becomes normal. 

The quantity of the salt which undergoes dissociation depends on the 
temperature and the space afforded for the vapour formed. 

The curves which accompany the author’s paper show that at low 
temperatures a salt combined with water of crystallisation begins to 
exhibit a slight tension of its water-vapour and also to lose water, and 
that the tension and loss of water increase with the temperature. 

The tension of the vapour which escapes from many salts at ordi- 
nary temperatures is much lower than the tension of the saturated 
vapour of pure water, so that the tension of the moisture in the air 
is frequently equal to that of the former, and the escape of the . ater of 
crystallisation is prevented. Only salts in which this is not the ccse 
eflloresce quickly at ordinary temperatures. 

The vapour-tension of the salts enumerated is different, and for 
temperatures over 70° that of iron sulphate is greatest, the rest follow- 
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ing in this order :—Cobalt, nickel, magnesium, zinc sulphates. At low 
temperatures the series is different; and at 30° the order of the first 
three is reversed. 

Above the melting point the tension rises more rapidly than 
below it; but even at the melting point no sudden rise of tension 
occurs. 

Finally, the author enters on the question of the relation between 
the tension of the water of crystallisation and the amount of chemical 
affinity between the salts and their water of crystallisation, and gives 
a formula for the heat set free on combination of an anhydrous salt 
with water of hydration. 

we 


Dissociation of Certain Compounds at very Low Tempera- 
tures. By A. R. Lexzps (Chem. News, xxix, 256). 


TuHE dissociation of ammonium salts which takes place when their 
aqueous solutions are boiled, is a fact which has been established by 
the researches of Fittig, Dibbits, and others, and is now very generally 
known; the exact conditions, however, under which such dissociation 
takes place have not, up to the present time, been at all satisfactorily 
ascertained. 

The object of the present investigation, therefore, was to establish— 

1. Whether it is necessary to change the atmosphere in contact with 
the particles of salt held in solution, by passing a current of an inert 
gas, in order to induce dissociation at temperatures below the boiling 
point. 

2. Whether there is a certain fixed temperature proper to each salt, 
at which the dissociated constituent can be detected and recognised by 
sufficiently delicate tests. 

3. Whether the dissociation of these salts in solution is analogous to 
the evaporation of the solvent, arriving at a maximum at the boiling 
point, under ordinary atmospheric pressure, yet taking place in a 
diminishing proportion at much lower temperatures. 

The property of alizarin in changing from yellow to red in presence 
of an alkali, was utilised in order to detect traces of ammoniacal 
vapours. The apparatus consisted of a small flask closed by a cork, 
through which a thermometer was passed into the liquid under 
examination. The alizarin paper was suspended in the neck of the 
flask. 

The results of experiment are tabulated, of which the following is 
the substance :— 

A ten per cent. solution of ammonium chloride, reacting feebly 
acid, gave off a strongly alkaline vapour at 37°. When diluted to one 
half, one-fourth, and one-eighth of its original strength, it still gave 
off ammonia at the same, or nearly the same temperature, but in a 
gradually diminishing ratio. 

Similar results were obtained with ammonium sulphate, but it was 
necessary that the solution should be more concentrated, and at a 
slightly higher temperature, in order to obtain an equivalent 
reaction, 


cS 
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A saturated solution of ammonium oxalate with an al/:wline reaction 
emitted a strongly alkaline vapour at — 1°, and a similar but slightly 
acid solution of the acetate gave off ammonia abundantly at 55°. 

The point of sensible dissociation depends doubtless on the circum- 
stances of the experiment, and on the delicacy of the apparatus and 
reagents employed in its detection. The temperatures above given are 
not to be regarded, therefore, as absolute, but as relative, and valuable 
only as indicative of the comparative dissociability of these salts in 
aqueous solution. 

J. W. 


Researches on Solution. By M. Berruetor 
(Compt. rend., Ixxviii, 1722—1730; and lxxix, 8—15). 


WHEN an anhydrous salt is dissolved at ordinary temperatures in a 
large quantity of water, the action is attended in some cases with an 
absorption and in others with a liberation of heat. Similar phenomena 
accompany the dilution of saline solutions, and the separation of an- 
hydrous salts from their solutions by crystallisation or precipitation. 
Continuing his deductions from the equation— 


Q, =a + U-V, 


M. Berthelot shows that in all the above-named actions, the initial 
temperature determines in any given case the sign and value of the 
thermic effect. Thus, in cases where solution at ordinary temperatures 
produces an absorption of heat, the amount of heat absorbed will be 
increased indefinitely as the temperature at which the operation is 
effected is lowered, while as this temperature is raised, the heat 
absorbed is gradually decreased, until a temperature is reached at 
which the solution may be effected without any thermic effect. Above 
this, the raising of the initial temperature would involve an indefinitely 
increasing liberation of heat. Where solution at ordinary tempera- 
tures is accompanied by extrication of heat, the amount will gradually 
decrease with the lowering of the initial temperature until a point is 
reached at which it becomes wil. An initial temperature lower than 
this implies an absorption of heat, greater as the temperature is 
lower. 

These theoretical deductions are confirmed by the author’s experi- 
ments. He finds that the dissolution of anhydrous sodium sulphate in 
fifty times its weight of water produces an absorption of heat at 3°, 
but an evolution of heat at 21°5°. Calculations based on the equation 
fix the temperature at which no thermic effect would be produced at 
about 7°. 

The solution of potassium carbonate, a salt containing little water, 
produces at ordinary temperatures an absorption of heat, but the 
author finds that the reverse effect occurs when the operation is 
effected at 32°; he finds also that the solution at 86° of sodium chloride 
absorbs only one-ninth of the heat that it takes up when effected at 15°. 
In this case calculation indicates the neighbourhood of 100° as the critical 
temperature at which inversion of the thermic effect would occur. The 
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corresponding theoretical point for KCl dissolved in 100 H,O would 
be 130°; for NO;Na in 100 H,0, 160°; and for NO;K in 200 H,0, 
200°. Although it would be possible to effect the solutions at these 
temperatures under suitable pressures, the thermic measures would be 
almost impracticable under such conditions. This gives additional 
importance and significance to the experimental results obtained within 
a small range of temperature, which have so fully confirmed the general 


theory. 


The separation of a salt from a dilute solution by crystallisation or 
precipitation, being the converse of solution, should present similar but 
opposite variations in the sign and magnitude of the thermic effect. 
Experiments described in the paper confirm this deduction. When 
certain definite solutions of strontium chloride and sodium sulphate 
are mixed at 13°9°, the precipitation of the strontium sulphate is 
attended by liberation of heat; but when the solutions are mixed at 
23°7°, there is an absorption. The amounts of heat being measured 
easily furnish the value of (2c — =c’), and also the temperature at 
which the sign changes, and the thermic effect is nil. The mixture of 
the solutions SO,Na(1 = 2 lit.)* and CaCl(1 = 2 lit.) at 14° causes 
an absorption of 0-21 heat-units (kilogram-degrees) and at 23°7° 
the thermic effect is practically the same, = — 0°24. These numbers 
probably correspond with a more or less complete exchange of acids 
and bases, resulting in the formation of sodium chloride and calcium 
sulphate, both in a state of solution, since no further change takes place 
for several minutes. ‘The mixture may be considered a supersaturated 
solution of calcium sulphate, and the separation of that salt in the 
crystalline state quickly follows the addition of a small pinch of it to 
the liquid. This second phenomenon is accompanied by the following 
thermic effects :— 

+ 0°36 kilogram-degrees 


9 


From the first and last of these determinations— 


35 
1000 (T— 9), 
and the temperature corresponding with the absence of thermic effect 
is precisely 23°7° as found by experiment. The large quantity of heat 
usually attending the precipitation of barium sulphate is so far from 
being an essential accompaniment of the action, that, according to 
calculation, this action would be effected at 120° without thermal 
change, and at higher temperatures would produce an absorption of 
heat. These conclusions admit of experimental confirmation. 
Analogous results are arrived at experimentally in cases of coagula- 
tion from a state of pseudo-solution, and of the transformations of solid 
bodies from the amorphous to the crystalline condition, and the 
author’s experiments on the dilution of solutions of nitric acid, of 


* O = 8; Ca = 20. 


U-V=-—- 


YOL. XXVIT, 37 
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potash and of soda, fully confirm the general theory. Alluding to the 
fact of dilute saline solutions having usually a smaller specific heat 
than the water they contain, the author suggests the hypothesis that the 
anhydrous salt forms definite hydrates in which the water exists in a 
condition analagous to that of water of crystallisation, in which its 
specific heat is reduced by one-half. 

One result of these investigations is to furnish a method of finding 
the specific heats of dilute saline solutions with a possibility of error 
only one-tenth of that to which the ordinary method is liable. Having 
determined the specific heat of a concentrated solution, that of the 
dilute solution is deduced from the results of two experiments 
quickly and easily made, and if performed at two temperatures differ- 
ing from one another by 10 to 15 degrees, e.g., the ordinary tempera- 
tures, in summer and in winter respectively, not requiring any of 
those troublesome and uncertain corrections which complicate the 
other methods, 

Since the heat liberated by the actions of bodies in a state of solution 
changes in sign and magnitude with the initial temperature, and has 
no direct relation to the heat liberated in the same actions when the 
bodies are all in the gaseous or all in the solid state, the author 
regards these two latter states as the true terms of comparison for 
chemical actions. 

R. R. 


A Modification of the Jagn Vacuum or Filter-pump. 
By A. E. Foote (Am. J. Sei. [8], vi, 360—363). 


Tuis modification depends upon a new form of valve, which, however, 
cannot be usefully described without the accompanying illustrations. 
C. H. P. 


Determination of the true Elementary Bodies by the Action 
of Electric Currents in the Voltameter. By E. Marrin (Compt. 
rend., Ixxviii, 1354—1358). 


Observations on ‘Dissymmetric Natural Forces. By 
L. Pasteur (Compt. rend., iaxviii, 1515—1518). 


Inorganic Chemistry. 


New Contributions to the History of Carbon, Graphite, and 
Meteorites. By M. Berruetor (Ann. Chim. Phys. [4], xxx, 
419—431). 


From the author’s researches, it appears that the carbon present in 
meteorites differs essentially from graphite; and that the variety of 
carbon contained in one meteoric specimen differs from that contained 
in another. 
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In order to speak with certainty upon these points, and to throw 
some light, if possible, on the history of meteorites, and on the origin 
of natural graphite, the author has examined chemically a large number 
of samples of carbon from both sources, the results of which exami- 
nation are detailed in the present paper. 

Natural Graphites—Amorphous graphite or plumbago is not iden- 
tical with the crystallised graphite from cast-iron, nor with the graphite 
produced under electric influence. When treated three or four times 
with fuming nitric acid and potassium chlorate, it furnishes a yellowish 
graphitic oxide, which adheres together when dried, forming brown, 
tenacious masses. At 250° or 300° this oxide decomposes energetically, 
with very slight explosion, leaving a pulverulent residue, which may 
be partially reoxidised as before. This oxide, under the influence of 
hydriodic acid at 280°, forms a hydride which is non-explosive. Cry- 
stallised graphite derived from cast-iron yields a graphitic oxide in 
greenish-yellow scales, which never agglomerates into masses during 
desiccation. When heated, it decomposes violently with considerable 
deflagration, leaving a carbonaceous mass which is more bulky than 
the residue obtained under the same circumstances from plumbago. 
It would seem, therefore, to contain a larger proportion of oxygen. By 
hydrogenation with hydriodic acid, it yields a hydride, which, like the 
oxide, deflagrates when heated. 

There appears to be another less abundant variety of crystalline 
graphite, differing in its properties from the hexagonal graphite of cast- 
iron. It furnishes an oxide when treated with nitric acid in the ordi- 
nary manner, but this oxide reacts in a manner similar to that derived 
from plumbago, and in colour, hardness, and general appearance, is 
still further distinguished from the graphitic oxide of cast-iron. The 
author suggests that this variety of graphite may have been produced 
by pseudomorphism, or that it may possibly, since its formation, have 
undergone some molecular alteration. When anthracite was treated 
with nitric acid and potassium chlorate, it was converted into yellow 
soluble acid substances, and disappeared altogether on a second treat- 
ment with the oxidising agent. 

Seventeen different specimens of graphite from various localities 
were examined by the author; of these, eleven were shown by their 
chemical reactions to be allied to the graphite of cast-iron, and six 
to plumbago, the former were generally fairly crystallised, the latter 
more or less amorphous. 

Meteorvic Carbon.—The amorphous carbon contained in the meteorite 
of Cranbourne (Australia), when submitted to the action of oxidising 
agents in the manner already described, furnished a greenish graphitic 
oxide, identical in every point by its properties and distinctive re- 
actions with the graphitic oxide from cast-iron. It is probable, there- 
fore, that the carbon of this meteorite originated under the influence of 
a very high temperature, perhaps by direct separation from molten iron 
during a period of rapid cooling ; however, its association with pyrites 
suggests the reaction of carbon sulphide on incandescent iron, a suppo- 
sition which would be still more probable if it could be shown to result 
in the formation of an amorphous graphite, similar in appearance and 


properties to the carbon in question. The carbon of the Greenland 
3872 
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meteoric rock discovered by Nordenskiold, differed altogether in its 
reactions from the preceding. With the exception of a very insignificant 
residue, it dissolved entirely in a mixture of nitric acid and potassium 
chlorate without producing any of the usual insoluble graphitic oxide. 
It is highly probable, therefore, that the carbon of this specimen, in 
spite of its association with iron, had a different origin from that of the 
carbon of the Cranbourne meteorite, and it is but reasonable to conclude 
that, if these rock-masses of Ovifak be really of meteoric origin, the 
conditions of their formation were essentially distinct from those of the 
Australian specimen. 

The author alludes briefly to the variety of amorphous carbon 
obtained by the decomposition of carbon monoxide by iron at a mode. 
rate temperature, showing that it dissolves almost entirely when re- 
peatedly treated with oxidising agents, and that only a trace of graphitic 
oxide is formed. 

J. W. 


On the Constitution of Hydrochloric Acid and the Chlorides, 
By Jutivs TuHomsen (Pogg. Ann. Jubelband 135—149 ; Chem. 
Centr., 1874, 217—224). 


Tue object of this paper is to show that the aqueous solution of hydro- 
chloric acid very probably contains a hydrate of the composition 
H,0.HCl1; that this hydrate must be looked upon as the real acid 
molecule; and that consequently the chlorides, 7.e., the hydrated 
chlorine-compounds of the metals, which contain the elements of a 
molecule of water for every atom of chlorine in them, must be regarded 
‘as anhydrous salts of hydrochloric acid. 

The author’s investigations are based on :— 

(1.) The isomorphism of the hydrated chlorine-compounds with 
other salts, when the former contain a molecule more of water than 
the latter for each atom of chlorine in them. 

(2.) The specific gravity and specific heat of the aqueous acid. 

(3.) The heat-phenomena observed when hydrochloric acid gas is 
absorbed by water, as well as when the aqueous acid is mixed with 
water. : 

Isomorphism.—The composition of the majority of the hydrated 
chlorides may be expressed by the following four formul# :— 


RC], + 2H,O 
RCL, + 4H,0 
RCl, + 6H.O 
RCl, + 8H,0 


Where R stands for one atom of a bivalent or two atoms of a univa- 
lent metal. 

The first group includes the isomorphous chlorine-compounds of 
barium, copper, manganese and mercury, crystallising in the rhombic 
system, and the analogous barium bromide. 

The second group contains the chlorine-compounds of sodium, 
manganese, didymium and iron, and also the corresponding bromine 


8 


a 
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compounds of sodium and manganese. They form isomorphous crystals 
belonging to the monoclinic system. 

The third group splits into two divisions, the first of which contains 
the isomorphous chlorine compounds of magnesium, nickel, cobalt, and 
manganese, belonging to the monoclinic system; while the second 
includes the chlorine compounds of calcium and strontium erystallising 
in the hexagonal system. Parallel to this second division is the very 
large group ) of salts containing six molecules of water, and including 
the chlorobromo- and iodoplatinates, chloro- and fluostannic acid, 

chloro- and fluosilicic acid, &., all of which form hexagonal crystals, 
isomorphous with the chlorides of calcium and strontium. 

Only one member of the fourth group is known, viz., cobalt chloride, 
CoCl, + 8H,0, belonging to the regular system. 

Several series of anhydrous salts are isomorphous with the first 
group of chlorine-compounds, e.g., sulphates, formates, perchlorates, 
periodates and permanganates of different bases. 

The following table gives the crystallographic constants of these 
rhombic crystals : 


a. b. c. 
ere rere 0°781 1 0°650 = 4. 1°300 
| KIO, «0... sees eee 0-782 1 O64 =1. 1282 
Ad Cbs sj dagedediawe 0°798 1 0°645 = 4. 1:290 
FO eee 0°793 1 0°641 = 4. 1:282 
.* aa 0°795 1 0°648 = 4. 1:296 
(Am.Mn,0O,_ ........ 0°805 1 0652 = 4. 1304 
ee 0°815 1 1313 
B RRS ne 0°777 1 1:282 
Ee iis on pends 0°808 1 1:368 
rr 0°786 1 1:292 
ee 0°808 1 0473 = 3. 1-419 
ee 0-808 1 0461 = 4. 1°383 
BaMn,O, ........ ... 0801 1 0-473 = 4. 1419 
ke) 0:765 1 0864 = 2 . 1:296 
Fe.) |: er 0°742 1 0844 = 2. 1:266 
kT ae 0°760 1 0°467 = 2 . 1°245 
BaCl, + 3H,O ...... 2.0°789 1 0957 = 2 . 1435 
(MnHg)Cl, + 2H,0.. 30°767 1 0944 = 2. 1-416 
CuCl, + 2H,0 ...... 80°72 1 0918 = 2 . 1377 
BaBr, + 2H,O ...... 40°752 1 0°435 = 4. 1°305 
The means for these five series of salts are :— 
a b. ce. 
scat weet des aus 0791 1 1:293 
— 0°797 1 1°314 
OP tanhewesaneuce’ 0°806 1 1°407 
rere 0°756 1 1:269 
RCl, + 2H,0.... 0°770 1 1°386 


The isomorphism, therefore, of the four groups of anhydrous salts 
with the chlorine-compounds of the formula, RCI, + 2H,0, is very 
probable. 
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The second group of chlorine-compounds, #.e., those which contain 
four molecules of water are also isomorphous with the sulphates and 
formates when these contain two molecules of water. The salts are 
monoclinic, and the constants are as follows :— 


c. 0. 
0-413 — 81-26° 
1:221 82-41° 
1-224 82°55” 
1-207 82-28” 
1129 81-42” 
1178 —81-25° 
1153  80°35° 
1165 — 80°45° 
1:237  81:31° 

(79°45°) 


CaSO, + 2H,O 
ZnC,H.O, + 2H.O 
CdC,H.O, + 2H.O 
(BaMn)C,H,0, + 2H.0. ° 
Na.Cl, + 4H,O 

Na.Br, + 4H,O 

MnCl, + 4H,O 

MnBr, + 4H.O 

DiCl, + 4H,0 

FeCl, + 40,0 


Ped fa fed fad ek fk ed pe pt ed 


The means for these three series are :— 
° e Me 0. 
RSO, + 2H,0 , 18 81:26° 
RC.H.O, + 2H.0.... .0°6¢ ‘ 82°41° 
RCI, + 4H,0 ‘ . 81°12° 


The chlorine-compounds with four molecules of water may very pro- 
bably be considered as isomorphous with the salts above described with 
two molecules of water. 


Of the chlorine-compounds of the third group, i.e., those with six 
molecules of water, the following are monoclinic and isomorphous :— 


° . Cc. 0. 
MgCl, + 6H,O zi 0°818 547° 
NiCl, + 6H,O "46 0°942 57°30° 
CoCl, + 6H,0 , 1°890 57°41° 


None of the monoclinic salts of sulphuric acid, formic acid, and 
hyposulphurie (dithionic) acid with four molecules of water are 
strictly comparable with the above-named chlorine compounds, but 
Topsée has determined the constants of these salts for other axes, and 


obtains the following values :— 
c. 0 


Cu.C.H.0, + 4H,0 , / 000 Bae? 
MnSO, + 4H,0........ 0 0-432  54°13° 
BaS,0, + 4H.O 1 1:922 540° 


A comparison of these constants with those of the chlorine-com- 
pounds with six molecules of water, shows a very close approximation, 
so that these must be considered at least as approximately isomorphous 
with the former. 

The hexagonal chlorine-compounds of the same group are as follows: 


a. Cc. R. 
CaCl, + 6H,O 0°496 129° 1’ 
SrCl, + 6H,O. .... 1 0°508 128° 2” 
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and to that also belongs the very large group of haloid salts containing 
six molecules of water of the formula :— 


RRC, + 6H,0, 


as well as the corresponding bromine, iodine, and fluorine compounds, 
ey. NiPtCl + 6H,O, MgSnFl, + 6H,0, ZnSiFl, + 6H,0, &e. In 
all these hexagonal salts the relation of the axes lies between 0°508 and 
0519, and the terminal angles between 127° and 128° 17’. 

Isomorphous with these compounds are the thiosulphates and a 
few double salts of nitric acid with four molecules of water. The con- 


stants are :— 


Sr8.0, + 4H,0. . R 

PbS.0, + 4H,0 470 $8 = 199° 1 
(SrPb)8.0, + 4H,0 ef 3 
Ce}MgiN.0, + 4H.0.... 

CetNi3N.O; + 4H20 .... 7 ee 
LalMgN.O, + 4H.0 .... npg 9R= 127 47 
Lai NiiN,O, + 4H,0 


The isomorphism with the second division of the chlorine-compounds, 
RC], + 6H,O, is unmistakeable. The fourth group of chlorine-com- 
pounds with eight molecules of water, contains only one salt, CoCl, + 
8H,0, which forms regular crystals. 

We find the same crystalline form in the chlorates of cobalt, nickel 
and copper containing six molecules of water, also in the hypophos- 
phites of magnesium, nickel, cobalt, iron and zine. 

The four groups of chlorine-compounds here described, which con- 
tain two, four, six and eight molecules of water for each molecule of 
chlorine, have therefore isomorphous representatives in various groups 
of other salts which contain two molecules less of water. We must 
therefore suppose that these two molecules of water in the chlorine- 
compounds function as constituents of the acid radicle, and that the 
single molecule of hydrochloric acid must be regarded as H;C10. 

2. The Specific Gravity of the Aqueous Acid.—When two liquids are 
mixed and remain at the same time in solution, without reacting on 
each other chemically, two phenomena take place, viz., alteration of 
temperature and change of volume. The author endeavoured some 
years ago to explain this phenomenon on the following hypothesis. 
When such liquids are mixed, the molecular velocities (i.e., angular 
velocities) and the molecular volumes become equalised without any 
change in the sum of the moments of inertia, and that therefore all the 
molecules in the mixed liquid have an equal volume, and are in a 
similar state of motion (Pogg. Ann., xc, 274). 

This hypothesis leads to the conclusion that the rise in temperature 
which takes place on mixing such liquids, ¢.g.,an acid and water, when 
for each molecule of one body, a molecules of the other are present, is 
expressed by the following formula :— 


— 
heal x te (1) 
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where 2 stands for the relation of the moments of inertia of the two 
dissimilar molecules, and C is a constant. 

The volume occupied by the mixture of a molecules of the one body 
with one molecule of the other is— 


a a+ “\! 
V,=00+1(2+ “y @ 


where v is the volume of a molecule of one body, and # has the same 
value as before, and y is another constant. All the constants of these 
formule are positive quantities, for x, y, and C stand for either moments 
of inertia or products of the same with squares. A negative value of 
# or y would, for fixed values of a, render the volume either nothing, or 
infinite, or imaginary. The author then applies the formula (2) to 
sulphuric acid, and shows that the molecule of the dilute acid is 
H.SO, + aH,0 and not SO; + aH,O. In the case of acetic acid, also, 
the above formula is shown to express the proper constitution of the 
molecule. 

If we apply the formula to hydrochloric acid, and assign values to « 
and y under the supposition that the composition of the liquid is 
HCl + a HO, i.e., that the acid molecule is HCl, we obtain negative 
results. But if we regard the aqueous solution of hydrochloric acid as 


H;0Cl + aH,0, the formula becomes— 


. wen € + 0°8302 (3) 


if we use Kremer’s constants (Pogg. Ann., eviii, 141), or 


Vq= 180 + (2 t 5or) 
_silietiaiiiie (; + 082) | 
if we use Ure’s values.* 

In the tables of Kremers and Ure the specific gravity is deduced 
from the percentage of HCl. If in the formule (3) and (4), s = specific 
gravity and p = percentage of hydrochloric acid gas, the expressions 

ecome— 


100, ( 100 — 1-084 p y 


= 6 
100 — p \100 — 0°7375 p (9) 
100 (iis — 1:0765 By 


s= iss 5 
100 — p \100 — 0°7260 p (6) 


The following table gives the results of a comparison of the numbers 
deduced from the formule with experimental data :— 


* 18 is the molecular volume of water. 
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H,0Cl + aH,0. 


Specific gravity. Specific gravity. 


Formula 5. Kremer. | Formula 6. Ure. 


1°1612 1°1608 
1°1336 1°1330 
1°1023 1°1010 
1°0709 1°0704 
1°0403 1°0401 


40 °477 1-°1998 *2000 
35 *068 1°1750 1741 
30°174 1°1511 "1494 
25 *282 11263 1247 
19-980 1 °0992 “0980 
15 *087 1°0742 "0738 
10 *194 1-0496 0497 


| 
| 
| 
| 
| 
| 
| 


The agreement between the calculated specific gravity and that 
determined by experiment is a further proof that the molecule of hydro- 
chloric acid in aqueous solution is H;OCI. 

The specific heat of an aqueous solution of hydrochloric acid also 
points to the existence of a hydrate of this composition. 

According to the author’s experiments (Pogg. Ann., cxlii, 367), the 
solution, HCl + 10H,0, requires 162 heat-units for a rise of one degree 
in temperature, but it contains, according to the formula, 180 grams of 
water, and therefore consumes 15° less than the quantity of water con- 
tained in the solution, and in weaker solutions the difference is still 
greater. A comparison of this relation with that of the acids mentioned 
before, renders it probable that one molecule of water functions as a con- 
stituent of the hydrate. 

Heat-phenomena.—The evolution of heat when hydrochloric acid gas 
and the allied hydrobromic and hydriodic acid gases are absorbed by 
water, is considerably greater than that which is observed in other 
gases; and this at once suggests the formation of hydrates. The 
evolution of heat increases with the quantity of water, and when the 
acid solution is mixed with water, a further evolution of heat takes 
place, just as it does when sulphuric acid is mixed with water. For 
this phenomenon the formula would be— 


a 
R, ate 

The author has shown the correctness of this formula by direct expe- 
riments in the case of sulphuric and nitric acids (Deut. Chem. Ges. Ber., 
vi, 697). As this formula, however, indicates the evolution of heat 
when the hydrated acid is mixed with a molecules of water, it cannot 
be directly applied to the hydrate of hydrochloric acid, which is only 
hypothetical. But 


Q, = Ra - 
and 


i.c., the quantity of heat evolved on mixing an acid, already diluted 
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with a molecules of water, with an infinite quantity of water is equal to 
a constant #C divided by a + x. Experiments on hydrochloric acid 
show that when a hydrated acid, expressed by the formula HCl + aH,0, 
is diluted with a very large quantity of water, the evolution of heat is 
inversely proportional to a, 7.e., to the number of molecules of water 
contained in the acid to ke diluted, or 


Q=f @) 


as Berthelot has deduced from his experiments. 
This formula cannot, however, hold good for all values of a; for 
smaller values of a, Q becomes very great, and when a = 0 infinitely 
reat. 
The formula (8) is only a special form of (7), and if we suppose 
that the composition of the hydrated acid is not HCl + aH,0 but 
H;0Cl + aH,0, then by making « = a + 1, we obtain 


m= = aC 
Q2= &, oe vee 


which resolves itself into (8) above, if z = 1. 

The evolution of heat, therefore, when an acid of the composition 
H;0Cl + aH,0 is diluted with an infinite quantity of water, is expressed 
by— 

a 
Ye + 

If a = 0, i.e., if the hypothetical acid is diluted with water, then the 

maximum evolution of heat takes place, and 


Q = C. 


The constant C, according to the author’s researches, is 11800°; 
hydrochloric acid gas, absorbed by a large quantity of water, gives 
17310°, and therefore there remains 17310° — 11800° = 5310° for the 
condensation and formation of the hydrated acid. This number cor- 
responds with the heat of absorption for chlorine, sulphuretted hydrogen, 
and carbon dioxide, which are 4870°, 4750°, and 5880°. It may be 
easily concluded from this that the true formation of a hydrate, i.c., the 
combination of the condensed hydrochloric acid gas with a molecule of 
water would show only a slight increase of temperature, which accords 
with its proneness to decomposition. 

Concluding Remarks.—Rammelsberg has found that thallium hypo- 
phosphite forms rhombic crystals of the form 0,786: 1: 0,805, and 
that the lithium salt crystallises in the monoclinic system with 
0,623 : 1: 1,925 ; 0 = 79° 52’. These salts are isomorphous with the 
sulphates, formates, and chlorides above described, if the last are re- 
garded in the way above-mentioned. Thus-— 
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a. b c. 
ae dbebaned hes ws 0°797 1 1:314 
R C.H.O, e600 s 0006 06 0°756 : 13 2 ba 
Ee ee 0:786 1 2.1°208 
RCL + 2H,0 ........ 0-770 1 1386 J 
RSO, + 2H.O ........ 0 692 1 1,1:239 81:26° 
RC.H.O, + 2H.0...... 2. 0°658 1 1-217 82°41° 
Li,.P,H,O, + 2H,O .... 3. 0°651 1 4.1246 79°52° 
RCI, + 4H,0.......... 0°665 1 1176 81:12° 


It has already been stated that the hypophosphites with 6 molecules 
of water, and the chlorine-compound with 8 molecules of water, 
belong to the regular system. This agreement between the hypophos- 
phites and the salts described, further supports the author’s view of 
the constitution of the chlorides. The formule of formic acid, hypo- 
phosphorous acid, and the hypothetical hydrochloric acid may be written 


thus— 
Formic acid .......... H.CO.OH. 
Hydrochloric acid.... .. H.C1H.OH. 
Hypophosphorous acid... H.POH.OH. 


and in all three cases we have a bivalent radicle or non-saturated 
molecule combined with hydrogen and hydroxyl, if we consider chlorine 
a trivalent element. 

Some of the (hydrated) chlorides are possessed of very slight sta- 
bility, and separate easily in the anhydrous state from solution, as, e.g., 
the salts of the alkali-metals and silver, so that the former exist only at 
low temperatures. A similar relation is observed in the case of periodic 
acid, the molecule of which also contains the elements of water, and 
the normal salts of which have the formula RH;I10O,. Many of these 
salts easily lose water, with formation of such salts as Ag,HIO; and 
SrHIO;, or K,I,0, and Ba,I,0,. When the acid is not fully saturated, 
half of the basic hydrogen may separate as water, and then such salts 
are formed as KIO,, AgIO,, CdlI,O,, &e. 

In these acids the constituents of water are inseparable from the 
molecule, while, on the contrary, the molecule of hydrochloric acid, 


C1H;0, easily splits into C1H and H,0. 
G. Z. A. 


Preparation of the Chlorides of Boron and Silicon. 
By H. Scumirz_er (Dingl. polyt. J., ecxi, 485). 


THE difficulty of preparing boron chloride is great, even in very small 
quantity, with the use of a strong freezing mixture. This difficulty 
was overcome by using a tube about 6 inches long and 13 wide, and so 
inclined that the course of the boron chloride and that of the stream 
of chlorine should be opposite. The tube lies in a wooden gutter, 
enveloped in snow, over which strong hydrochloric acid is poured from 
time to time. The temperature was about — 10°. The preparation 
was accomplished by means of an ignited mixture of boracic acid, soot, 
and oil, in a mass of spherical form, placed in a porcelain tube in the 
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usual way. The stream of chlorine should be strong, if the tempera- 
ture is very high. In one afternoon the author obtained about 80 c.c. 
of faintly yellow-coloured boron chloride. 

Silicon chloride requires a somewhat lower temperature, the conden- 
sation taking place conveniently in a U-tube, on account of its being 
less volatile. As a freezing mixture, a mixture of snow or pulverised 
ice with concentrated sulphuric acid, is serviceable. The sulphuric 
acid is mixed with so much snow, that the temperature rises to 50° 
at the highest; the mixture is then allowed to cool, and mixed with 
cold snow. In two days about 200 grains of chloride were obtained. 
After treatment with mercury, and removal of hydrochloric acid vapours, 
the substance is rectified in a special apparatus, a fluid as clear as 


crystal being obtained. 
W. S. 


Researches on Dihydrated Sulphuric Acid. By Is. Pierre 
and E. Pucuort (Ann. Chim. Phys. [5], ii, 164—170). 


Tuat the hydrate of sulphuric acid which is most easily crystallised, 
is represented by the formula, SO;.2H,O, is a fact upon which most 
chemical authors are agreed, but beyond this the most conflicting 
statements appear, especially with regard to the temperature at which 
crystallisation takes place, the circumstances which accompany the 
formation of crystals, and the general nature of the product. 

The authors having a large quantity of these crystals at their dis- 
posal, were induced to enter upon a thorough investigation of the 
subject. 

When a flask containing dihydrated sulphuric acid is immersed in a 
freezing mixture, its temperature falls until it reaches 7°5°, at which 
point it begins to crystallise. The temperature of the liquid remains 
perfectly constant until the whole has crystallised; if the vessel be 
subsequently warmed, it likewise remains stationary until the crystals 
have melted. 

The liquid acid frequently exhibits the phenomena of surfusion. It 
will remain liquid at zero, and will refuse to crystallise even when 
agitated. Under these circumstances, a particle of the solid hydrate 
will always start the crystallisation, and the temperature will rise to 
7°5° as before stated. 

A mixture of the crystalline hydrate with pounded ice forms a 
powerful refrigerating liquid. The temperature of a mixture of 
1 part of the former and 4 parts of the latter was — 25°, and of 3? parts 
of the hydrate with 8 parts of ice, —26°. The liquid hydrate, how- 
ever, when mixed with ice in the same proportions, does not reduce the 
temperature below —19°5°. 

The authors have endeavoured to turn to account the great facility 
with which the dihydrate crystallises, in order to concentrate an acid 
of inferior strength; at present, however, their attempts have met 


with only partial success. 
J. W. 
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Ammonium Nitrite. By M. Bexruetor 
(J. Pharm. Chim. [4], xix, 428—431). 


Avmontum nitrite, NH,NO,, prepared by decomposing barium nitrite 
with an equivalent quantity of ammonium sulphate, and evaporating 
the solution in a vacuum at the ordinary temperature, is a white 
crystalline substance, which is elastic and tenacious, so that it can be 
moulded between the fingers. It decomposes slowly at the ordinary 
temperature, and when struck with a hammer, or heated to between 
60° and 70°, it detonates, disengaging about as much heat as nitro- 
glycerin does under similar circumstances. The concentrated aqueous 
solution decomposes much more quickly than the dry salt, effervescing 
when shaken, and, as is well known, the solution when heated evolves 
pure nitrogen abundantly. Ammonium nitrite may also be formed by 
the mutual action of nitric oxide, oxygen, and ammonia, nitrogen being 
simultaneously liberated. The final result of the reaction may be thus 


represented :— 


C. E. G. 


Preparation of Lithium. By H. ScunitzLer 
(Dingl. polyt. J., cexi, 485). 


A mixture of fused lithium chloride with ammonium chloride in a 
large porcelain crucible, is reduced by means of a battery of 12 Bun- 
sen’s elements. The fusion of the chloride is best accomplished with 
a good 24-burner. From the iron wire forming the negative pole the 
accumulating drops of lithium can then be removed by raising the 
wire with a small iron spoon, and shaking off the lithium into petro- 
lenm, where it assumes a spherical form. Globules were thus obtained 
1 centimeter in diameter, free from adhering lithium chloride. The 
lithium in an iron mould can be drawn through a fine orifice to a 
wire of silvery lustre. The metal fused in a glass tube and floating in 
petroleum is an interesting object. In a day more than 25 grains can 


be prepared as above. 
W. S. 


Zine Crystals. By 8S. P. SHarpLes 
(Am. J. Sci. [3], vii, 223). 


A THERMO-ELECTRIC pile having been in use for about a year, some of 
the plates—which consisted of an alloy of zinc and antimony—were 
found to be covered with a moss-like growth at the end farthest 
from the point to which heat had been applied. This moss was proved 
to be metallic zinc; under the microscope it was found to consist of 
long ribbon-shaped crystals, deeply striated in the direction of their 


Jeneth. 
, M. M. P. M. 
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A New Salt of Iron. By F. Mour 
(Zeitschr. f. Anal. Chem., xii, 373). 

A CAPSULE containing a light blue salt, and labelled, “ Fe0.80. | 4HO: 
| salir ' > Fe0.SO; ; 

may be dried at 100°, without giving off water, or otherwise decom- 

posing,’ was forwarded anonymously to the author, who analysed it, 

and obtained numbers corresponding with the formula given. He 

succeeded in preparing the salt, though not so pure as the specimen 

sent, by allowing a mixture of the sulphates of sodium and iron to 

crystallise. This salt cannot be recommended for volumetric analysis 


in place of the double sulphate of iron and ammonia now used. 
W. H. P. 


Thermic Researches on the Alkaline Sulphides. By Berruetor 
(Compt. rend., Ixxviii, 1175—1180). 


Sutpnypric, like hydrocyanic acid, differs from the other hydracids 
and the common oxacids in producing more heat by its reaction with 
the oxides of the heavy metals than with the alkaiis. The numbers in 
the following table represent kilogram-degrees :— 


HS. HCl NOH. C,H,O, so,H* 
a ee 3°85 13°7 13°7 13°3 15°85 
 wiinaiawe 31 12°45 12°5 12:0 14°5 
BaO ...... 3°9 3°85 13°9 13°5 18:4 
Es aga gig ice 51 11°8 — 11:0 13°5 
2a 73 10°7 = 9°9 12°5 
a ea 9°6 9°8 9°8 7°85 11:7 
ae 133 77 77 6°6 10°7 
EE sis wee aie 15°8 75 75 6°2 9:2 
i ae 24°35 9°45 — - — 
iva 27-9 soe “= sa 


These numbers are not rigorously exact, since they relate to reactions 
taking place between solutions, whereas the author has shown (Ann. 
Chem. Phys. [4], xxx, 533) that the thermic reactions of dissolved 
substances ought always to be referred to the solid state. This has 
been done for the three following cases :— 


2C,H;,Zn0, + NH;.H.S,= C,;H,0;.NH; + C,H,0,(solid) + 2ZnS =+ 1 79 
2C,H,Cu0, + ” ” ” +2CuS= +259 
2C,H;PbO;,+ ™ m ™ +5PbS= +192 


The heat evolved in the reaction, NaO + H.S, = NaHS, + HO, is 
not influenced by the presence of a large excess of soda, from which 
the author concludes that no NaS is formed, but that, on the contrary, 
a solution of an alkaline sulphide contains only a mixture of the hydrate 
with the sulphydrate. It follows that the action of an acid upon a 
dissolved sulphide consists of two stages; first, the hydrate is neutral- 
ised, and then the sulphydrate decomposed. 

The sulphydrate of ammonium is the only alkaline sulphydrate 


*O= 8:8 = 16:0 = 6. 


™ P 
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sbtainable in the pure and solid state. Its formation from NH; and 
H,S, evolves + 23°0 kilogram-degrees, and the fact that the ammonium 
salts of hydrochloric, formic, and acetic acids all disengage in their 
formation larger quantities of heat, quite accords with the observation 
that the sulphydrate is completely decomposed by these acids. Weak 
acids, however, such as hydrocyanic, carbonic, &c., which form salts 
partly decomposible by water, do not produce complete decomposition 
of alkaline sulphydrates, but a state of equilibrium results which may 
be disturbed by the addition of either of the acids in excess. Thus an 
excess of sulphydric acid is capable of completely decomposing an 


alkaline carbonate, and an excess of carbonic acid, an alkaline sulphide. 
M. J. S. 


The Alteration of Cinnabar by Light. 
By Karu Heumann (Deut. Chem. Ges. Ber., vii, 750—751). 


Cinnabar, like many other salts of mercury, is blackened by light. 
The action takes place much more rapidly with that prepared by 
digesting mercury with ammonium pentasulphide than with the sub- 
limed product. The rapidity and intensity of the alteration are affected 
by the liquid under which it is exposed ; thus the action does not take 
place at all under dilute nitric acid, and very slowly under water, 
whilst it is accelerated by potash, soda, and ammonia. The author 
could not obtain the altered product in any quantity, as the action is 
confined to the extreme surface. 


Ww. a Be 


Desulphurisation of Cinnabar at Low Temperatures. 
By Kart Heumann (Deut. Chem. Ges. Ber., vii, 752). 


CrnnABAR is decomposed by contact under water with copper or with 
zinc. That prepared by digesting mercury with ammonium pentasul- 
phide is here also more easily acted on than the sublimed substance ; 
thus the former is decomposed by zine powder at once and in the cold; 
the latter must be boiled for some time with the same reagent before 
decomposition takes place. Other sulphides may be decomposed by 
zine in this way, not always to metal, but, as in the case with copper 


sulphide, sometimes to a lower sulphide. 
Ww. wv, 


A Combination of Silver Chloride with Mercuric Iodide. 
By M. Carey Lea (Am. J. Sci. [3], vii, 34—37). 


Tus substance, which is supposed to have the composition 2Ag¢Cl.HgI?, 
though it could not be obtained pure enough for analysis, is best 
obtained by adding to a known weight of potassium iodide in solution 
an exact equivalent of mercuric chloride, and after perfect precipita- 
tion further adding silver nitrate, exactly equivalent to the potassium 
chloride liberated by the previous reaction. The colour of the com- 
pound is greenish-yellow; when mixed with gum-arabic, and spread 


Sata Wa dix. J 
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upon cardboard, it dries to a chrome-yellow. With heat the following 
changes occur :— 

It begins to redden at about 100°, becomes bright scarlet at 140° 
yellow again on cooling, these alternations occurring with a quickness 
dependent on the rapidity of the change of temperature. If made very 
hot, it becomes deep red and returns to yellow only after some hours, 
Continued heat volatilizes some of the mercuric iodide. 

Exposed to sunlight it becomes slightly darker, but by keeping in 

| the dark its criginal colour is restored. 

With silver bromide no combination occurs, but with silver iodide a 
| compound is formed ; for these reasons, and for its physical properties, 
the substance above described is held to be a true chemical compound. 
| C. H. P. 


. The Compounds of Arsenic and Molybdic Acids. 
By H. Desray (Compt. rend., Ixxviii, 1408—1411). 


AmmontuM molybdate forms with arsenic acid a compound similar to 
that with phosphoric acid, and containing 3(NH,).0,As,0;,20Mo0O;. 
When it is boiled with aqua regia and the solutions are evaporated, 
| the residue which is left does not, as in the case of the phospho-com. 
pound, consist of the pure acid, but contains in addition insoluble 
molybdic acid and a second arseniomolybdie acid, which is white. 
By extracting the residue with dilute nitric acid and evaporating in 
the desiccator, a mixture of the two acids is obtained in crystals large 
enough to admit of mechanical separation. The yellow acid forms 
doubly oblique prisms; its probable formula is As,O;.20MoO,; + 27H,0. 
It gives with acidified potash-salts a yellow crystalline precipitate of 
3K,0.As,05.20MoO;. The hydrated acid corresponding with the phos- 
phomolybdic acid, which crystallises from pure water, has not yet been 
obtained. 
The white arseniomolybdic acid is As,0;.6Mo0O; + 16H,0. Its 
ammonium salt may be readily obtained by mixing ammonium molyb- 
: date with the theoretical quantity of arsenic acid and crystallising at 
50°—60°. At higher temperatures the yellow salt forms. When the 
ammonium salt is boiled with aqua regia, a precipitate of yellow arsenio- 
molybdate is at first produced, but subsequently disappears, and the solu- 
| tion on evaporation yields the white acid. It crystallises from syrupy 
| solutions in right rhomboidal prisms, and gives white gelatinous pre- 
cipitates when neutralised with alkalis. The formula of the precipitate 
with ammonia is 4(NH,).0.As.0;.6MoO; + Aq. 
M. J. S. 


Laboratory Notes. 
By M. Carey Lea (Am. J. Sci. [3], vii, 376). 


1. Solubility of certain Salts in Solutions containing Sodium Citrate-— | 
Contrary to the usual statements, the author finds that the citrate, 
oxalate, tartrate, and chromate of silver are all insoluble, or but slightly 
soluble, in solutions containing sodium citrate. 
2. Molecular conditions of certain Iodides.—If mercuric iodide be 
dissolved in boiling water and part of the solution passed into a beaker 
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containing cold water, the iodide separates as a yellow powder, which 
becomes scarlet after some hours. If, however, a part of the solution 
be poured into a cold porcelain basin, the scarlet iodide at once 
separates. : ; ; ; 

If a piece of paper be soaked in a solution of nickel iodide or chlo- 
ride and then heated, it becomes black; similarly if a solution of nickel 
iodide be evaporated in a basin, and if the sides of the basin above the 
liquid become hotter than 100°, the adhering nickel salt is blackened. 

3. Criticism on some of Bottone’s Results.—Bottone stated 
that the hardness of any element is as the specific gravity divided 
by the atomic weight. In the present paper objection is-taken to the 
degrees of hardness assigned to many of the elements; thus zinc is 
made nearly as hard as iron, and diamond only 8 times harder than 


sodium. 
M. M. P. M. 


Mineralogical Chemistry. 


Note on a New Mineral from the Province of Lerida. 
By X. Duciovux (Compt. rend., lxxviii, 1471). 


THE name of rivotite has been given by the author, in memory of the 
late M. Rivot, to a new mineral, which has the following physical pro- 
perties. Compact; colour varying from light yellowish green to deep 
grey-green; streak grey-green ; hardness, between aragonite and fluor- 
spar ; fracture splintery ; sp. gr. 3°55 to 3°62. Its chemical composition 


36o— 


Oxide of copper........ 39°50 
— 2 1:18 
Antimonic acid ........ 42-00 
i eee 21:00 
DE saniink aa eowedens trace 
103°68 


according to which, the formula Sb?O0* + 4( Act 0.00.) is suggested 


by the author, who adds that the only mineral to which rivotite can be 
compared is selbite, although in that mineral the antimony exists as 
oxide. C. H. P. 


Artificial Babingtonite. 
By H. Kiemm (Chem. Centr., 1874, 215). 


Tats mineral was found among the slag in the manufacture of 
Bessemer steel, and consisted of small greenish-black crystals, of which 
the specific gravity was 3°24 and the hardness 6. 

Its composition was found to be— 


SiO. FeO; MnO; FeO. MnQ. CaO. MgO. 
48°895 5338 10908 29485 2°386 1:807 1:431 = 100250 
VOL. XXVII. 3 U0 


| 
| 
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Hence the molecular formula is— 


12FeSi0; 
MnSi0, ( Fe,(Si0s); 
CaSiO; 2Mn,(Si03)s. 


For the estimation of ferrous in presence of ferric oxide, the mineral 
was decomposed by hydrofluoric acid in an atmosphere of carbon 
dioxide, and titrated with potassium permanganate. The manganous 
in presence of manganic oxide was determined by dissolving in ammo- 
nium chloride and precipitating the manganic oxide by ammonia, 
which does not precipitate pure manganous oxide from such a 
solution. 

G. FT. A. 


Characters of certain Boles. By A. Kenncorr 
(Chem. Centr., 1874, 182). 


Bote is generally regarded as a hydrated aluminium silicate in which 
iron oxide is present as a substitute, or with which hydrated iron oxide 
is mixed. The small quantities of other bodies present have also been 
looked upon as admixtures. 

The specimens examined by the author fused without difficulty into 
a yellowish green to brownish green glassy mass, which shows that 
they do not consist essentially of a hydrated silicate of aluminium and 
iron, but that they must also contain some other constituent to which 
their fusibility is due. Rammelsberg seems to have found lime in all 


the specimens which he examined from different localities. 
G. T. A. 


Copper Nickel from Michelsberg. By Fr. Srousa 
(Chem. Centr., 1874, 135). 


THE specimen found by the author contained thin streaks of white 


nickel, and appeared to have been formed from a solution. 
’ M. M. P. M. 


Aluminite from Kuchelbad. By Fr. Srousa 
(Chem. Centr., 1874, 135). 


Tis mineral occurs in round or kidney-shaped masses mixed with 
limonite and' gypsum. Under the microscope it appears to consist of 
monoclinic crystals. After being heated over a lamp for some hours 
the residue had the composition expressed by the formula 2A1,0;,S03. 
The author supposes that the aluminite, together with gypsum and limo- 
nite, had been formed by the action of pyrites upon an aluminium 
eontaining rock, and the subsequent action of calcium carbonate upon 
the iron and aluminium sulphates thus produced. 
M. M. P. M. 
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Dolomitic Sandstones from the Silurian Formations. 
By Fr. Srousa (Chem. Centr., 1874, 134). 


TuEsE dolomites contain large quantities of magnesia, which increases 
as the layer of diabase beneath the sandstone is approached. A repre- 
sents the analyses of two samples taken from near the diabase. B is 


a sample farther removed from this rock. 


Soluble in hydrochloric acid. Insoluble in hydrochloric acid. 


MgCO . CaCO,. FeCOs. Fe;03 & Al;0;. Si0,. Fe;0, & AlOs, Ca0MgO. 
A... S425 54295 1°16 1°50 773 0°50 0°43 trace 


A.... 1369 81:30 — 058 346 042 O75 , 
B.... 840 8943 — 0:58 0:81 
M. M. P. M. 


Contribution to the Knowledge of the South Greenland 
Rocks. By K. Vrsa (Chem. Centr., 1874, 182). 


Contains the account of microscopical examination of gneis, granite, i 
| 
| 


eudialy-esyenite, orthoclase-porphyry, diorite, diabase, and gabbro. 
E. W. P. 


Meteoric Iron from Howard Co., Indiana. A 
By J. Laurence Situ (Am. J. Sci. [3], vii, 391). 


THis mass of iron weighed 4 kilos. It had remained for some time 

buried in the earth. Specific gravity = 7°821. | 
Tron. Nickel. Cobalt. Phosphorus. Copper. q 
87°02 12°29 0°65 0°02 traces. 


A polished surface when treated with nitric acid or bromine-water 
did not show the least trace of the Widmanstittian figures. The 
author thinks that the formation of these figures in meteoric iron is 
due to a non-homogeneity of the mass, which is produced by the elimi- 
nation of phosphorus to the outer surface of the crystalline mass during 
the slow passage of the meteorite from the liquid to the solid state. 
The author in this paper also draws attention to the presence of solid 


ferrous chloride in meteorites. 
M. M. P. M. 


Note on the Composition of certain Mine Waters. By 
J. ArtHur Puituips, F.C.S., &c. (Phil. Mag. [4], xlvii, 164— 
167). 


Deraits are given of the analyses of two deep mine-waters. One 
collected at 212 fathoms in the Phoenix Mines, near Liskeard, contains 
‘213 gram per litre of solid matter; the other issues from a vein in the 
Dolcoath Mine, near Camborne, at 302 fathoms, with a temperature of 


92° F., and contains ‘671 gram of solids per litre. —_ author 
3 U 


968 ABSTRACTS OF CHEMICAL PAPERS. 


believes that these waters are derived from the surface by infiltration, 
whereas those at Huel Seton, which contain many times the amount of 
solid matter, are supposed to be the result of percolation of sea water 
through a fault. R. R. 


Oxygen in the Water of Artesian Wells. By A. Girarpin 
(Compt. rend., Ixxviii, 1704—1705). 


THE author has examined the Artesian wells at Grenelle, St. Denis, and 
Gonesse, in each of which the water comes from different geological 
strata, but has been unable to find oxygen dissolved in the water of any 
of them. It is necessary, however, to take precautions to collect the 
water at a considerable depth (4 metres) below the surface and before 
it comes in contact with the air; this was done by means of a siphon. 


tube. C. E. G. 


Chemical Investigation of the Warm Mineral Spring in the 
Bath-house of the Royal William Medical Establishment 
— By RK. Fresenius (J. pr. Chem. [2], ix, 368— 

TE water in the spring is quite clear, and the quantity of gas which 

escapes from it is inconsiderable. The taste of the water is not unplea- 

sant, and it smells faintly but distinctly of sulphuretted hydrogen. If 
allowed to stand for some time in a flask not quite filled and exposed 
to the air, it becomes turbid from the action of the air upon the dis- 
solved ferrous carbonate, and a yellow precipitate gradually falls. The 
temperature of the spring is 40°14°, while that of the air is 12°5°. The 
sp. gravity of the water (at 10:2) is 1:006429. It contains— 

A. (The carbonates being reckoned as monocarbonates) 


In 1,000 parts. 
I i os rege neeneees 6°731518 
Potassium chloride ...............206 cee: 0:227765 
RI v. <- on cccccccveseosesess 0009752 
Ammonium chloride ................+5++ 0°015870 
PE encccerccccecescuswoeees 0°433714 
Magnesium chloride. ............0.eeee0e: 0°125291 
eee 0°000022 
Magnesium bromide ............... .eeee 0°001277 
Caleta Genes o.oo. ccc cccescces oe 0092769 
Strontium sulphate...............eeeeee 0°000024 
Barsmmn sulphate 2... 2... cccccccccccec ses 0:000213 
Calcium carbonate ..........0000.ccccees 0°425316 
Magnesium carbonate ..............00008. 0°055808 
PORUOUE GREMOMRED 2. occ cc cccncscccesocs 0°005516 
Manganous carbonate .............. e000 0000958 
Calctam phosphate ..............ccceeeees 0°000245 
Aluminium phosphate.............. +++ 0000193 
EE: 40 dlnn 605404404096 264008400% 0:063167 


Total of solids............ 8189418 


eo Oo: + ee 1D 
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Carbonic acid combined with the carbonates 


as bicarbonate ......... ‘Adin eebenken - 0218830 
Ne ce coe amen 0°3384439 


Total of all the constituents... 8°742688 


B. In quantities too small to be weighed— 


Calcium borate, 
Calcium arsenate, 
Cesium chloride, 
Rubidium chloride. 


If the carbonates are reckoned as bicarbonates, the numbers in 
the above analysis become :— 


Calcium bicarbonate ............ cceeeees 0°6124.54 
Py 6 0 éhae Kn dedeseenwnade 0°085042 
Ferrous ‘(he rin nawe ee cadens 0:007608 
ee ere eee 0:001824 
And the total of the solids................ 8408248 


Volumetrically at 40°14° C. and 766 mm., 
the free carbonic acid in 1,000 c¢.c. water = 195°38 c.c. 
The free and half-combined ...........00- 323°37 c.c. 


A table is appended containing a comparison of this spring with the 
other springs at Wiesbaden with respect to all the constituents in them 


that can be weighed. 
G. @. &. 


Investigation of the Waters of the Kirchhofbrunnen at Leipzig. 
By Bacu (J. pr. Chem. [2], ix, 374—379). 


Tue nature of the soil has much more influence on the properties of the 


‘water than the proximity or age of the graves. The author’s results 


are given in the table on page 970. 

The relative quantities of nitrous acid are denoted approximately by 
the numbers 1, 2, 3, according to the intensity of colour produced in 
the water by sulphuric acid and iodised starch. The microscopic 
examination was conducted on Bischoff’s method, by evaporating the 
water on a slide provided with a cell. 

The crystalline form of the salts dissolved in the water depends on 
the quantity of organic matter present. If the water is pure, the residue 
consists essentially of colourless dendritic, hexagonal, or monoclinic 
crystals of calcium carbonate or sulphate. If the water contains organic 
matter dissolved, there are seen, according to its quantity, more or less 
imperfect yellowish or brownish crystals, or in cases of greater impurity, 
twin-crystals, star-shaped bodies, and triangles with the angles truncated, 
and finally globular or egg-shaped bodies. These last bodies, kept 
moist at a temperature of 20°—25°, develop fungus germs, and often in 
24 hours’ time the whole object is covered with fungi. 
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ORGANIC CHEMISTRY. 


Analysis of the Water of the Moldau. By Fr. Srousa 
(Chem. Centr., 1874, 136). 


Tis water contains in one million parts— 


5 8. C. 8. C. 
Potassium .. 8:22 609 _ Silicic acid ........ 9°40 9:00 
Sodium .... 279 406 #£Nitricacid ........ 0°54 0°54 
lime ...... 11:34 11°90 Phosphoric acid .... trace trace 
Magnesia .. 490 454  Chlorime .......... 3°47 3°47 


Ferric oxide. 2°40 240 Organic matter .... 9°36 9°63 
Alumina.... trace trace 


Carbonic = 115 12 Total residue dried at \ 65-60 68°40 
5 


(combined ) 
Sulphuric acid 5°22 


S represents the water as itenters Prague; C after passing some way 
through the town. 
M. M. P. M. 


Partial Analysis of Twenty-one Samples of Water from the 
Suez Canal. By M. Duranp-CLaye (Compt. rend., Ixxviii, 
1754—1757). 

Two of the samples were from the vicinity of Port Said, near the 

Mediterranean, and contained rather more than half the solid residue 

generally present in the water of that sea. At this point, a dilution of 

the sea-water by the Nile takes place. At 60 kilometers from Port 

Said, this dilution is still perceptible, the solid residue being 51:17 grams 

per liter, while in other parts of the canal, until the vicinity of the Red 

Sea is reached, it fluctuates between 62°20 and 74°70 grams per liter, 

with the exception of two cases in which it falls to 58°50 and 47°30. 

Near the Red Sea a liter contains 46°50 grams. The following are the 

number of grams of the three constituents determined per liter :— 


Cl. SOs. MgO. 
Near Port Said ....00ccccce 12°95 16 1-7—2'2 
Near the Red Sea .......... 22°40 2°7 2°9 


Between the 100th kilometer Or. " me : “—_* 
from Port Said and Chalouf f 22-405 31-45 = 2242 
B. J. G. 


Organic Chemistry. 


The Hydrocarbons produced by the action of Acids on Cast 
Iron and Steel. By J. Dusas (Compt. rend., Ixxviii, 1514). 
Know1nc that when a metal, in combination with a non-metallic element, 
is submitted to the action of a hydrogen-acid, the metal combines with 
the negative element of the acid, while the non-metallic element unites 
with the hydrogen in the proportions in which they are liberated, it 
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might be possible, from the nature of the hydrogen-compound formed, 
to determine from what metallic combination it was derived. Those 
bodies, obtained by the action of hydrochloric acid on pig-iron, of which 
Cloez has determined the composition, belong to the C,H», series, and 
it may, therefore, be inferred that they are derived from a carbide of 
iron FeC, which by the action of water and an acid would give 
FeO + CH.; and this by condensation would give sundry polymerides 
of the C,H», series. It might be inferred therefrom that white cast-iron 
and chilled steel contain in solution more or less of the carbide FeC, 
while grey cast-iron and unchilled steel contain less of that carbide, 
and so exhibit the larger proportion of their carbon as graphite. 

If several C,H2, hydrocarbons are formed, it is probable that several 
carbides are present. In any case this formation of definite hydro- 
carbons places the reaction among those observed when the same 
acids are made to act upon ordinary binary compounds, the sulphides 
for example. The author then remarks that the formation of definite 
organic bodies, by simple contact of carbon and hydrogen in the nascent 
state, still further narrows the limit between organic and mineral 
chemistry, properly so called. 

— C. &. 2. 


The Hydrocarbons produced by the Action of Hydrochloric 
Acid on Cast-iron and Steel. By S. Crozz (Compt. rend., 
Ixxviii, 1565). 


Havine made reference to the researches of Proust and Hahn, the 
author says that for his experiments he used a spiegeleisen, containing 
4 per cent. of combined carbon, and 6 per cent. of manganese. The 
iron was in coarse powder; the acid diluted with twice its bulk of 
water. The flask containing the reagents was heated in a water-bath 
to 75°—90°, which made the evolved gas flow regularly, and enabled 
about 600 grams of metal to be dissolved daily. The gas formed was 

assed through two bottles containing cold water, then through a tube 
filled with pumice moistened with solution of cupric sulphate, thence 
into a bottle containing bromine covered with water. By these means 
the following products were collected :— 

1. In the first two bottles, the oily liquid obtained by Proust, which 
amounted to about 73,5 of the weight of metal used. 

2. Brominated products from the absorption of gaseous hydrccarbons 
by the bromine. 

3. The liquid and solid products obtained by treating the insoluble 
residue with alcohol and carbon disulphide. 

The oily liquid, which was colourless and lighter than water, was 
distilled after standing for two days on fused calcium chloride. It 
began to boil at 120°, about one-third of the whole passing over below 
140°, and a smaller quantity between 145° and 160°, after which the 
temperature rose regularly to 200°. By repeated fractional distillations 
the author was enabled to obtain a liquid which distilled entirely 
between 118° and 124°, and had the composition and properties of 
octylene. 

In the brominated liquids, several homologous bromides of the formula 
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C.,H2,Br. were found. By distillation, propylene bromide, C;H,Br, 
was obtained, but no ethylene bromide. On distillation, the bromi- 
nated products began to boil at 130°, the temperature rapidly rising to 
145°, where for a time it was stationary; it then rose to 160°, and 
was again stationary, after which it rose to 190°, at which point 
hydrobromic acid was formed. The distillation was then stopped, and 
the undistilled portion treated with alcoholic potash. No ethylene 
bromide was found in the most volatile portion of this distillate, which 
remained uncongealed at —18°, its density being 1°782 at 15°. On 
analysis it gave numbers approximating more nearly to propylene 
bromide than to ethylene bromide. Thus :— 


Brominated hydrocarbon 


obtained as above. C.H,Bro. C3H,Bro. 
SR gi baie die aime 19°33 12°76 17°82 
Hydrogen........ 3°40 2°13 2°97 
Bromime ........ 79°13 85°11 79°21 


100-00 100:00 100°00 

In the portion treated with alcoholic potash, bromheptylene, 
C;H,;Br, boiling at about 130°, and bromoctylene, CsH,;Br, distilling 
at 150°. 


Calculated. 
The first gave: Bromine...... 49°53 49°08 
» second ,, ~ wees 45°68 45°20 


Besides the liquid product condensed in the first wash-bottle, there 
was deposited on the sides of the bottle a perfectly crystallised body, 
volatile without decomposition, but the quantity obtained was not suffi- 
cient for the examination of its properties; the author hopes, however, 
to obtain sufficient for that purpose, by the time he has dissolved the 
150 kilos. of iron he proposes to treat. Before the treatment of the 
speigeleisen, experiments were made with an ordinary grey pig-iron, 
but 50 kilos. failed to yield any oily liquid, and the brominated products 
did not reach +55 of the weight of the iron, which represents only a 
very small fraction of the combined carbon present in the pig-iron. 


C. &. #. 


Synthesis of Hydrocarbons by the Treatment of Cast-iron 
with Acids. By F. H. Wittiams (Amer. J. Sci. [3], vi, 
363—368). 

A SPIEGELEISEN rich in carbon was treated with hydrochlorie acid of 

21°5° B. in a capacious retort heated by a water-bath, and the evolved 

gases were passed, first through a tube of calcium chloride, then 
through tubes surrounded with a freezing mixture, thence through 
bromine, after which they were allowed to escape. From time to 
time the exhausted acid was withdrawn from the retort, and fresh iron 
and acid introduced. In ten days nearly 7,500 grams of iron were 
dissolved, producing 49 grams of liquid hydrocarbons and 325°5 
grams of bromides. Special attention is called to the fact that chlo- 
rides of hydrocarbons were thus obtained. 
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Two analyses gave :— 


I II. III. IV. 


Carbon 74°79 74°89 — — 
Hydrogen .... 13°67 12°89 — — 
Chlorine — 11°44 12°25 


The hydrocarbons before analysis were treated with dilute caustic 
soda, then washed with water till neutral, and dried by standing on 
calcium chloride. 

Upon distillation, the greater portion of the hydrocarbons passed 
over at 135°, the temperature rising to 155°. The small quantity re- 
maining undistilled had an acid reaction, but no decomposition or 
evolution of hydrochloric acid occurred. 

On distilling the bromides, the temperature reached 179°, when 
hydrobromic acid was given off. 

In another experiment 2,778 grams of iron were dissolved, yielding 
15 grams of hydrocarbons, and 68°6 grams of bromides. The residues 
in the retort were filtered, then placed with water into a flask and 
distilled, whereby 4°37 grams of a yellow oily liquid was obtained. 

In an experiment with dilute sulphuric acid as the solvent, 1,691 
grams of iron yielded 1:8 gram of hydrocarbons, and 94°7 grams of 
bromides. 

The calcium chloride in the drying tube was dissolved in water and 
distilled. It yielded an oily liquid similar to that obiained from the 
residues in the retort. 

The quantity of hydrocarbons not volatile in the vapour of water, 
retained in the residues, was tco small to be collected. No formation 
of an organic acid could be traced. 

C. H. P. 


Formation of Acetylene by the Dark Discharge. 
By M. Berruetor (Ann, Chim. Phys. [4], xxx, 431). 


WuEeEn the vapour of any volatile organic substance is submitted to the 
action of the electric spark acetylene is produced. 

With von Babo’s apparatus, which gives a discharge of high tension 
but without any direct spark, traces only of acetylene are formed, but 
with Houzeau’s arrangement a much larger quantity can be obtained, 
provided that the discharge be allowed to take place with only a 
slightly luminous spark. 

The above facts are considered to throw some little light upon differ- 
ences which distinguish the chemical action of the luminous and of the 
silent or dark discharge. The luminous discharge, which the author dis- 
tinguishes from the direct spark, produces a much higher temperature 
than the silent discharge, and at the same time is capable of generating 
acetylene, a circumstance in accordance with the well-known formation 
of acetylene in many chemical reactions at high temperatures. The 
formation of ozone is an instance in the opposite direction; it is de- 
stroyed by heat and by the direct spark, but produced in abundance by 
the silent discharge. 

The rapid destruction of carbonic anhydride by the direct spark, 
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and its slow decomposition under the silent discharge, are also briefly 
alluded to as illustrative of a similar varying action, which, as in 


the foregoing instances, is probably dependent upon temperature. 
. J. W. 


Preparation of Hydrocarbons of the Acetylene Series. 
By Louis Henry (Deut. Chem. Ges. Ber., vii, 759—761). 


Tue methods by which the few known members of the acetylene series 
have been prepared have not proved general. The author regards the 
action of alkalis on the chlorides C,,H,—CH,—CHC),, obtained by the 
action of PC]; on the aldehyde C,H,—CH.—HCO, as the best means 
of preparing hydrocarbons of the form C,H,—C=CH. 

In this way, from valeric aldehyde, G. Bruylant has prepared iso- 


H 
propylacetylene, CH—C=CH. This body is a light colourless 
H. 


3 
liquid, boiling at about 35° and is quadrivalent, giving both dibromo- 
and tetrabromo-derivatives: with ammoniacal copper and silver solu- 
tions it gives compounds similar to those of acetylene. 
This method of preparation the author proposes to apply to other 
aldehydes, and remarks that the cenanthylidene of Rubien from 
cenanthyl is probably the normal amylacetylene. 


CH;—CH.—CH,.—CH,—CH.— C—CH. 
WwW. & FB. 


Preparation of Methyl Ether. By E. Ertenmeyer and 
A. KRiECHBAUMER (Deut. Chem. Ges. Ber., vii, 699). 


Tue following is, according to the authors, the best method for the 
preparation of methyl ether; the yield is about 57 to 70 per cent. A 
mixture of 1°3 parts (2 mols.) of methyl alcohol and 2 parts (1 mol.) of 
sulphuric acid is heated up to 140° in a flask with upright condenser, 
and the gas, after purification with soda, is absorbed by sulphuric acid, 
1 vol. of which can absorb 600 vols. of the ether. The solution, to 
which the authors give the formula $0(OCi), may be kept any 
length of time, and the gas when wanted set free by addition of an 


equal weight of water. 
w. & #. 


Oxidation of Alcohol and Ether by Ozone. 
By A. W. Wriacut (Am. J. Sci. [3], vi, 184—189). 


THE experiments were made :—1. By passing alcohol vapour and ozone 
through a flask heated to 100° and collecting the products in a cooled 
flask. 2. By passing alcohol vapour and ozone through a porcelain 
tube heated to 200°—250°. 3. By passing ozone through a small 
quantity of cold alcohol in a flask which was shaken vigorously for ten 


See 
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or twelve hours. 4. By passing ozone through boiling alcohol and 
condensing the vapour in a cool flask. 5. By passing ozone through 
boiling alcohol in a flask provided with a vertical condenser, so that the 
condensed liquid was continually subjected to the action of the gas. 

In all these experiments the strength of the alcohol used was 
91:5 p.c. The alcohol was in all cases oxidised to acetic acid, alde- 
hyde, and hydrogen dioxide. The operation in each case being con- 
tinued for an hour, the percentage of acid formed relatively to com- 
mercial acetic acid, that is, the strength of the dilute acid, was found 
to be as follows :— 


Two other series of experiments were made to determine the influ- 
ence of the proportion of water present on the amount of oxidation. 
The ozone was passed through various mixtures of alcohol of 98 p. c. 
and water, containing from 0 to 95 p. c. water, kept at the boiling heat 
in the one case and cold in the other, in a flask with inverted con- 
denser. In the first set of experiments the percentage of acid increased 
with the percentage of water present; in the second it decreased as the 
water was increased, but not so rapidly; so that, in both cases, the 
absolute percentage of acid formed increased with the proportion of 
water present. 

When the alcohol was strongly heated, small quantities of formic and 
butyric acids were likewise formed. 

Ether also, when oxidised by ozone, gave acetic and formic acids, 
aldehyde, and hydrogen dioxide. 

Bm. We Bs 


Propylene Chlorobromides and a Method of preparing Pure 
Propylglycol. By E. Resout (Compt. rend., Ixxviii, 1773— 
1776). 


I. Or the five possible isomeric propylene chlorobromides only one has 
hitherto been noticed (this Journal [2], x, 889) ; the remainder have now 
been obtained. Normal propylene chlorobromide, CH,Br—CH,—CH,Cl. 
Hydrobromic acid (solution saturated at 12°—15°) unites directly with 
allyl chloride in the cold, but it is better to heat in a sealed tube for 
about eight hours at 100°. After washing and fractional distillation 
the chlorobromide is obtained as a heavy oil of pleasant odour, insoluble 
in water, of sp. gr. = 1°63 at 8°, boiling at 140°—141° at 0°746 met. 
pressure, and converted by warm alcoholic potash into ethyl-allyl 
ether. It may also be obtained by heating, without boiling, normal 
propylene bromide and mercuric chloride. The second propylene chlo- 
robromide, CH;—CHBr—CH,Cl, analogous to ordinary propylene 
chloride, is formed in the first of the two modes given above for 
preparing the normal chlorobromide, but in too small a quantity to 


isolate. 2 
The third propylene chlorobromide, CH;—CCIBr—CH,, is inter- 
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mediate between methylbromacetol and methylchloracetol, and is 
obtained by acting with a very concentrated solution of hydrobromic 
acid in the cold upon the chloropropylene, CH,—CCI—CH;. It boils 
at 93°—95°5° under a pressure of 0°745 met. Sp. gr. = 1:474 at 21°. 
Warm alcoholic potash re-converts it into chloropropylene. 

The fourth chlorobromide, CH;—CH,—CHC1Br, corresponding with 
chloropropylol, is obtained either by the action of hydrochloric acid on 
ordinary bromopropylene, or by the action of hydrobromic acid on 
the slightly impure chloropropylene resulting from the action of alco- 
holic potash on the chlorobromide mentioned in this Journal [2], x, 
889. In the latter case, on adding a large excess of hydrobromic 
acid in the cold, the chlorobromide, CH;—CClIBr—CHs, is formed; 
but if the portion of substance which has escaped this action be 
removed and heated to 100° in a sealed tube with a fresh quantity of 
hydrobromic acid, the chlorobromide, CH; —CH,—CHCIBr, is obtained. 
It boils at about 110°, and has a sp. gr. of 1°6 at 20°. 

II. The three propylene bromides, CH;—CBr,—CH, (boiling 
at 115°), CH,Br—CH,—CH,Br (normal, boiling at 165°, and 
CH,Br—CHBr—CH,; (ordinary, boiling at 143°), when treated with 
sodium, all yield ordinary propylene, CH.—CH —CH,, boiling at 143°, 
the other two groups, CH;—C—CH; and CH,—CH,—CH,, not being 
stable when set at liberty. But if the bromine, when removed, is 
replaced by an equivalent radical, the molecular grouping remains 
unaltered. Thus when normal propylene bromide is heated with 
silver acetate and glacial acetic acid, Br, is exchanged for 2C,H;0,, 
and an oily diacetate is obtained boiling at 210°, isomeric with that of 
Wurtz, which boils at 186°. It is soluble in 8—10 times its volume of 
water, and when saponified with barium hydrate yields pure normal 
propyl-glycol boiling at 216°—217°. —T" 


Propargyl Derivatives. By Lovis Henry 
(Deut. Chem. Ges. Ber., vii, 761). 


Tue author has obtained the three propargyl bromides, C;H;Br, 
C;H3Brs, C;H;Br;. 

Propargyl monobromide is formed by the action of phosphorus tri- 
bromide on propargyl alcohol ; it isa liquid boiling at 88°—90°; sp. gr. 
at 11° is 1°59. 

Propargy] tribromide is a colourless non-volatile liquid prepared by 
the addition of Br, to the preceding compound. Sp. gr. at 10° = 
2°53. 

Propargyl pentabromide is formed by the action of bromine on the 
tribromide, and forms a thick non-volatile liquid. Sp. gr. at 10° 
= 3°01. 

The author concludes from some not yet published researches that 
propargyl alcohol has the formula, CH,OH -C=CH. The three 
bromides must therefore be— 
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CH.Br CH.Br CH,Br 


| 
CBr CBr, 


C 
||| | | 
CH CHBr. CHBr,. 


The tribromide differs from that obtained by Liebermann from 


allylene. 
'  W. H. P. 


Lactide. By Louis Henry (Deut. Chem. Ges. Ber., vii, 753—756). 


THE question as to whether the formula of lactide is C;H,O, or 
(C;H,O,)2, is decided by the vapour-density, which the author finds to 
be 4°81 at 185°. The theoretical density for C;H,O, is 2°48, and for 
the double formula, 4°96. The action of ammonia on lactide is to pro- 
duce lactamide, thus showing that of the two formule— 


CH;,—CH—CO CH;—CH—CO 
6 »o II. 6 Ne 
CH;—CH—CO CO—CH—CH;. 
No. II represents the constitution of lactide. 


Its melting point is 121° and not 170°, as is usually stated. Lactide 


distils at 255° (uncorrected) at 757 mm. 

The formation of lactide proceeds in the cold, as Wislicenus has 
shown, and remains incomplete even if assisted by heat; thus from 
150 grm. lactic acid, only 50 grams of lactide were obtained. No 
acrylic acid could be found among the products of dry distillation of 


lactic acid. 
W. H. P. 


Addition-products of Hypobromous Acid and Allyl Deriva- 
tives. By Lovis Henry (Deut. Chem. Ges. Ber., vii, 757— 
759). 

Hyposromovus acid, like hypochlorous acid, can combine with allyl 

derivatives; thus with allyl chloride it gives the product C,H;Cl.BrOH, 

boiling at 197°, which with nitric acid yields first chloro-bromo- 


nitrin, and finally chlorobromopropionic acid melting at 37° and 
boiling at 215°. Its constitution will therefore be CH;.Cl.CHBr. 


CH,OH. The three possible chlorobromhydrins— 
CH.Cl CH,0OH CH,OH 


| | | 
CHOH CHCl CHBr 


| | | 
CH;Br CH,Br CH,Cl 


have now all been prepared. The first was obtained by Reboul from 
epibromhydrin and hydrochloric acid, as also from epichlorhydrin and 
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hydrobromic acid. The second was prepared by the author from allyl 
bromide and hypochlorous acid. 
W. EP. 


The Alcoholic Derivatives of Chloral. By Louis Henry 
(Deut. Chem. Ges. Ber., vii, 762—765). 


CHLORAL combines with alcohols and with bodies containing alcoholic 
groups. ‘This property renders it of use as a reagent for such bodies. 
The author has examined its combination with a number of com- 
pounds of this nature, such as glycol, ethylenic chlorhydrin, 
glyceric dichlorhydrin, ethyl glycolate, ethyl lactate, ethyl tartarate, 
&c. The product in every case may be represented by the general 


formula, CCl; — cHg , where 2 represents the body containing 
OH 

an alcoholic group. With PCl;, PBr;, C.H,OCI, &c., these products 
yield a chioride, bromide, acetate, and so on; in no case is the group 
Oz attacked. The addition-products are all dissociated if heated, 
and with sulphuric acid all regenerate chloral. The heat generated 
by the combination of chloral with H.OH, CH;.0H, C.H;.OH, and 
C;H,,.OH, diminishes as the carbon in the compound increases. 

The compound of ethylene monochlorhydrin with chloral treated 
with PCl; gives a pentachlorethylic ether— 


CCl;—CHCI—O—CH,—CH,Cl, 
boiling at 235°. 
The compound of ethyl lactate with chloral treated with phosphorus 
pentachloride, gives a colourless thick liquid, to which the formula— 


CH, 
CCl,—CHCl—-0—CH¢ 
CO.0C.H; 


is given. 
The compound with glycol treated as before, gives the product— 
CH.—O—CHCI1—CCI,; 
| 

CH,—O—CHCl—CC1, 


a thick liquid which cannot be distilled. 


In connection with the chlorifated ether above mentioned, the 
author remarks that there are 77 different -chlorinated derivatives of. 
ethylic ether possible, and hopes, by using mono-chlorinated and di- 
chlorinated aldehyde with the ethylene monochlorhydrine, to obtain 
some of these derivatives. 


oe & - 
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An Addition-product of Bromacetic Acid and Methyl Sul. 
phide. By W. Crum-Brown and E. A. Letrs (Deut. Chem, 
Ges. Ber., vii, 695). 


THE object of the following experiments is to establish the analogy 
between sulphur and nitrogen, proved in part by Oefele’s sulphine 
compounds. 

Methyl] sulphide combines with bromacetic acid, to form the com- 
pound, C,H,SBrO,, termed by the authors methylthetine hydrobromide, 
and comparable with betaine hydrobromide, thus— 


(CH), om 
Br—S—CH,—COOH Br—N—CH,—COOH. 


Platinum and gold salts were prepared, as well as those produced by 
the action of thetine hydrobromide on the oxides of mercury, copper, 
and lead, and on ammonia and sodium ethylate. Similar compounds 
were obtained from bromacetic acid with ethyl sulphide. Iodoacetic 
acid and methyl! sulphide give no such addition-product, the products 
being iodine and trimethylsulphine iodide. The authors are studying 
the oxidation-products of thetine. 

WwW. &. F 


The Chlorbromopropionic Acids. By Louis Henry 
(Deut. Chem. Ges. Ber., vii, 758). 


THERE are four isomeric chlorbromopropionic acids possible— 


CH,Br - ” CHBr(l 
| | 
CHCl ‘ead CBrCl CH, 
| 
boo COOH COOH bor. 


Of these the first two are being studied by H. Massalski, who has 
prepared them by the action of hypochlorous and hypobromous acids 
on allyl bromide and allyl chloride respectively, and subsequent oxida- 
tion of the products with nitric acid. Both acids are crystalline, and 
boil with slight decomposition at 210°—215°. The acid CH,Cl— 
CHBr—COOH, melts at 37°, whilst the acid CH,CI—CHCI—COOH, 
melts at 50°, and the corresponding dibromopropionic acid at 65°. 
The author hopes to obtain the other two chlorobromopropionic acids 
by the action of bromine on the two chloropropionic acids. 


W. H. P. 


Oxidation of Butyric, Caproic, Succinic, and Oxalic Acids 
by Nitric Acid. By HE. Ertenmuyer, O. Siget, and L. Beri 
(Deut. Chem. Ges. Ber., vii, 696). 


Norma butyric acid is oxidised by nitric acid to succinic acid :— 
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CH,—CH; CH,—COOH 
+ O; = HO + | 
CH,—COOH CH,—COOH. 


Normal caproic acid gives acetic and succinic acids with the same 
reagent :— 

CH.—CH,—CH; CH; CH,—COOH 

| +0; = | + | + H,0. 
CH,—CH,—COOH COOH CH,—COOH 


Succinic and oxalic acids are easily oxidised by even dilute nitric 
acid to carbonic acid and water, whilst acetic acid is scarcely attacked 
by concentrated acid. Special precautions must be taken in the oxida- 
tion of both the above-mentioned fatty acids, if it be an object to 
detect extract succinic acid. 

Ww. BF. 


Amido-caprylic Acid and Oxy-caprylic Acid. 
By E. ERLENMEYER and O. Si1ceL (Deut. Chem. Ges. Ber., vii, 697). 


AMIDO-CAPRYLIC acid has previously been obtained by one of the authors 
by the action of hydrocyanic acid and hydrochloric acid on cenanthol- 
ammonia. The present communication is a further examination of the 
substance. Amido-caprylic acid crystallises in white pearly leaflets, 
which may be volatilised without fusing; it gives crystalline salts with 
nitric and hydrochloric acids. As a by-product in the preparation of 
amido-caprylic acid, the authors have obtained an oxy-caprylic acid 
fusing at 69°5° 
W. BP. 


On a Combination of Sulphocarbamide with Ethyl Oxalate. 
By M. Nencxt (Deut. Chem. Ges. Ber., vii, 779—780). 


In the expectation of obtaining either ethyl sulphoxalurate, or sulpho- 
parabanic acid, the author treated ethyl oxalate with sulphocarbamide. 
In alcoholic and in aqueous solution combination takes place, not, 
however, as expected; the compound formed is a simple addition-pro- 
duct of the two substances, in the proportion— 


(CSN,H,).C,02(C,H;0)>. 


It crystallises in monoclinic prisms, melting with decomposition at 
150°; boiling water and ammonia decompose it. With aldehyde- 
ammonia it gives the compound C;H,,N;S, already obtained by the 
author, to which he gives the formula— 


cs 
CH,.CH(NH:) |. 
CH,.CH 2 
H 


Ww. mw & 
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Substitution in the Nitro-compounds of the Fatty Group. 
By V. Meyerand J. TscHERNIAK (Deut. Chem. Ges. Ber., vii, 
712—718). 


Ir was formerly shown that while nitroethane is a wea acid, mono- 
bromonitroethane is a stronger acid, and dibromonitroethane a neutral 
body. These relations are explained by the following formule :— 


CH;.CH:.NO, CH;.CBrH.NO, CH;.CBr,.NO.. 


If other nitro-compounds behave in a similar way, those containing 
@ primary radical will also vield an acid monobromo- and a neutral 
dibromo- product, while the secondary ones will yield only a neutral 
monobromo- product. The following facis have proved the correct- 
ness of this view. 

On gradually adding one molecule of bromine to a solution of one 
molecule uf pseudonitropropane in one molecule of strong potash, pure 
monobromopseudonitropropane, CH;.CBr(NQ,).CH;, separates out as 
a heavy, strongly refracting oil, boiling, after one rectification, at 
148°—150°, and having a pungent smell. It is perfectly insoluble ia 
strong potash. 

When normal nitropropane is treated in the same way, a mixture is 
obtained, from which the neutral dibromo-compound can easily be 
isolated by treating the highest-boiling fraction with strong potash. 
It is an oily liquid, having a pungent smell, and boiling at 184°—186°. 
The monobromo-compound can only be purified by continued frac- 
tional distillation; it is a similar liquid, boiling for the most part at 
155°—160°. It dissolves in potash with evolution of heat, and is 
separated again by acids. 

C. S. 


Researches on the Constitution of the Nitrolic Acids. 
By V. Meyer and J. LocueEr (Deut. Chem. Ges. Ber., vii, 670—675). 


Ir ethylnitrolic acid has the constitution CH;.CO.NO,.NH, or contains 
acetyl, only primary nitro-compounds can form similar acids. ‘This is 
really the case, the formation of a nitrolic acid being a most charac- 
teristic reaction. Thus, on dissolving one drop of nitroethane in 
aqueous potash, and adding potassium nitrite and then suiphuric acid 
until the blood-red colour has disappeared again, ether will dissolve from 
this liquid a quantity of ethylnitrolic acid, which is sufficient to cover 
a watch-glass with splendid crystals resembling frost flowers. Normal 
nitropropane behaves in the same way; 0°l gram will yield silky 
needles of propylnitrolic acid, more than an inch long. This acid is 
’ best obtained by saturating a mixture of one part of nitropropane and 
10 parts of water with nitrous acid, adding an excess of potash, and 
then sufficient sulphuric acid. Propylnitrolic acid, C;H,N,Os, is freely 
soluble in water, alcohol, and ether, and crystallises in large pale- 

ellow prisms, exhibiting, like ethylnitrolic acid, a bluish fluorescence. 

ts reactions are perfectly analogous to those of ethylnitrolic acid ; 
thus, concentrated sulphuric acid converts it into propionic acid and 
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nitrous oxide. It has a strongly acid reaction, and a sweet and burn- 
ing taste, while ethylnitrolic acid tastes like sugar. When heated, it 
melts at 60°, and if the source of heat be at once removed, it crystal- 
lises again ; but if it be kept at this temperature for only a few seconds, 
a violent decomposition takes place, nitrogen and nitrogen tetroxide 
being given off, and propionic acid remaining behind. 

When potassium nitrite and sulphuric acid are added to an alka- 
line solution of pseudonitropropane, a deep blue liquid is obtained, 
from which a white crystalline sandy powder soon separates out. This 
body, which has probably the constitution CH;.C(NO)NO,.CH,, is in- 
soluble in water, acids, and alkalis, almost insoluble in cold ether, more 
freely soluble in cold alcohol and chloroform, and readily in the hot 
liquids. Its solutions have a beautiful pure blue colour; on evapora- 
tion it separates in white glistening rhombohedrons, resembling calcite. 
When heated it melts, with partial decomposition, forming a deep blue 


liquid. 
as. 


Nitrolic Acids and their Isomerides. 
By V. Meyer and J. Locuer (Deut. Chem. Ges. Ber., vii, 786—790). 


WueEN propyl-nitrolic acid is sealed in a tube, and exposed to light, it 
undergoes a decomposition analogous to that of ethyl-nitrolic acid, 
propionic acid, nitrogen, and nitrous fumes being produced. If a 
porous substance, such as paper, is present, the decomposition is 
retarded. 

In their previous communication, the authors stated that the action 
of nitrous acid on pseudonitropropane gives rise to the formation of a 
substance which differs from propyl-nitrolic acid, and they now find 
that the new product is isomeric with propyl-nitrolic acid. This iso- 
meride of propyl-nitrolic acid does not possess acid properties, and is 
called propyl-pseudonitrol. It is prepared by dissolving pseudo-nitro- 
propane in potash, adding potassium nitrite and acidulating, the re- 
action being probably as follows :— 


C,H,NO, + HNO, = H,.O + C,;H,N2O3. 


When pure, propyl-pseudonitrol forms a snow-white crystalline 
powder, insoluble in water or alkaline solutions, but easily soluble in 
warm alcohol or chloroform, beautiful blue solutions being obtained, 
which, on evaporation, yield a portion of the original substance in 
colourless crystals. It emits a pungent vapour, which attacks the 
eyes, and at 76° it melts, forming a blue liquid, this being gradually 
converted into a green oil, which does not solidify. Although sodium 
amalgam has no action on propyl-pseudonitro] suspended in water, its 
blue alcoholic solution is decolorised by that reagent, a white flocculent 
sodium salt being produced. Hot sulphuric acid decomposes propyl- 
pseudonitrol, with production of a gas which extinguishes flame, and 
when the pseudonitrol is boiled with water, a bluish colour is produced, 


but the greater part of the substance volatilises unchanged with the 
3x 2 


ns, 
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aqueous vapour. Hot alkalis decompose it entirely, with production 
of nitrogen and an alkaline nitrite. 
Attempts are being made to produce other pseudonitrols. 
Tt. B. 


Nitrobutane. By E. DeMoLe 
(Deut. Chem. Ges. Ber., vii, 709—712). 


Tuts body was obtained, together with isobutyl nitrite, by acting with 
isobutyl iodide on a mixture of silver nitrite and sand. It is a pale- 
yellow light oil, smelling like peppermint, and boiling at 137°—140°. 
It is soluble in potash and reprecipitated by acids, but does not give a 
crystalline compound with alcoholic soda. By iron and acetic acid it 
is reduced to butylamine. — 


The Constitution of Nitrobutane. By E. Demo.e 
(Deut. Chem. Ges. Ber., vii, 790—792). 


Tue nitrobutane obtained by the action of silver nitrite on isobutyl 
iodide reacts energetically with sulphuric acid, isobutyric acid being 
formed. These results show that the nitrobutane in question is an iso- 
compound having the constitution— 


\ 
ad 4 
CH 


| 
CH;.NO. 


When nitrobutane is dissolved in an equivalent quantity of potash 
and treated with bromine, a liquid separates which appears to consist 
of unaltered nitrobutane, monobromonitrobutane, and dibromonitro- 
butane. This latter forms a pungent oil boiling at 180°—185°. 

tT. B. 


Methods for the Production of N on-oxygenised Bases. Part I. 
By O. Wattacu (Deut. Chem. Ges. Ber., vii, 326—331). 


Wuen diethyloxamide is mixed with phosphorus pentachloride, the two 
bodies act upon each other vigorously and hydrochloric acid escapes. 
The reaction seems to proceed in two stages. First a yellow liquid is 
obtained from which water regenerates diethyloxamide. It probably 
CCl,.NHC.H; 
contains, besides POC], the compound | which would be 
CCl,.NHC_H; 
formed by the replacement of the oxygen of the oxamide by an equiva- 
lent quantity of chlorine. This liquid evolves hydrochloric acid spon- 
taneously, and when this action is over and the phosphorus oxychloride 
has been distilled away, a residue is left which contains the hydrochlo- 
ride of a strong base. The addition of potash liberates ethylamine, 
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but the greater part distils over at 215°—220°. The compound, after 
rectification from caustic baryta, boils at 217°—218°. It has the for- 
mula, CsH,CIN2, and is, therefore, a chlorosubstitution-derivative of 
the hypothetical base, CsHiN. The author names it monochlor- 
ovalethyline. 

Monochloroxalethyline is a colourless liquid of specific gravity 1:1420 
at 15°, which sets into a solid crystalline mass at a low temperature. 
It forms a numerous series of salts which are all very soluble in 
water and alcohol. The hydrochloride has the formula C;H,CIN;.HCl. 
Methyl iodide unites with the base without effecting any replacement 
of hydrogen. Metallic salts combine with it, silver nitrate, for example, 
producing a precipitate of the compound CsH,CIN,.NOQ;Ag, which may 
be crystallised from water or alcohol. In addition to an account of 
these and several other compounds, the author describes a considerable 
number of qualitative experiments tried with the new base. 

Prof. Binz has made some experiments upon the physiological 
action of the substance, .and finds that it is a poison affecting the 
nervous system. By the removal of the chlorine from chloroxalethyline, 
the author hopes to obtain a base closely related to some of the natural 
alkaloids which contain two atoms of nitrogen and no oxygen. He 
also expects to get results in this direction by acting with phosphoric 
chloride upon the amides of some of the bibasic acids, and upon other 
substituted amides, such as ethylformamide, acetanilide, and aldehyd- 


ammonia. 
W. A. T. 


Creatine. By, R. Enyce (Compt. rend., Ixxviii, 1707—1708). 


Tue author gives the following tests for creatine :—5 or 6 drops of a 
20 per cent. solution of silver nitrate are added to 2 c.c. of a cold 
saturated solution of creatine; a solution of potassium hydrate is then 
added, drop by drop, until the white precipitate which is first produced 
is redissolved. After a time the liquid solidifies to a transparent gela- 
tinous mass, so that the vessel containing it may be inverted. This 
mass becomes reduced immediately when heated, and in the course of 
a few hours at the ordinary temperature. 

On adding potassium hydrate to a solution of creatine containing 
mercuric chloride, a white crystalline precipitate is produced after a 
time, which is insoluble in excess of the precipitant. Again, if a 
solution of mercuric chloride be gradually added to a solution of 
creatine containing potassium hydrate, a white compound is first pro- 
duced, and as soon as all the creatine is removed a precipitation of the 
yellow mercuric oxide takes place. It may thus become possible to 
determine creatine volumetrically. The author intends to investigate 
the nature of the silver and mercury compounds above described. 


C. E. G. 


Mercuric Ethylic Chloride. (Chem. Centr., 1873, 238). 


Tuts salt, Hg.C,H,;Cl, may be used in medicine in the same doses as, 
and instead of, mercuric chloride. It does nct coagulate any form of 


i 
i 


i] 
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albumin. It forms white glistening crystals, with a slightly ethereal 
odour, very slightly soluble in water, easily soluble in hot alcohol, very 
volatile even at ordinary temperatures, and it is very poisonous. No 
details are given of its preparation. 

M. M. P. M. 


Metabromotoluene. By E. A. Greve 
(Deut. Chem. Ges. Ber., vii, 795—796). 


THE barium salt of metabromosulphotoluene has now been found to con- 
tain one molecule of water, its composition being (CsH3.CH;.Br.S0,0), 
Ba.H,0. When metabromotoluene is nitrated, a liquid which is partly 
solid at —7° is obtained; but by pressure and recrystallisation from 
alcohol, a nitro-compound melting at 103°—104° was obtained. Although 
this substance does not yield an amido-product which is volatile with 
water-vapour, the crude nitro-product yields a fluid metabromotolwidine 
which is volatile with water-vapour. The sulphate of this base forms 
leaflets or six-sided columns; its nitrate six-sided columns or tables; its 
oxalate needles ; and its hydrochloride forms needles resembling those of 
sal-ammoniac. 

A metabromacetotoluidine which forms needles melting at 156°, has 


also been obtained. 
:. & 


a-Parachloro-sulphotoluene, Nitroparachlorotoluene, and 
Amidoparachlorotoluene. By A. Enceisrecur (Deut. Chem. 
Ges. Ber., vii, 796—798). 


Salts of «-Parachlorosulphotoluene.—The barium salt (C,H3.CH;Cl. 
S0,0).Ba + 7H,0, is very soluble, and separates from those solutions 
which have already yielded the (@-salt, in fine needles. Recrystal- 
lisation converts it into compact four-sided prisms. The copper salt, 
(C,H;.CH;.C1SO,0).Cu.10H,O, forms large bright-blue prisms. The 
lead salt, CsH3.CH;.Cl.SO0.0).Pb + 6H.O, forms transparent needles. 

When crystallised parachlorotoluene is nitrated, two nitro-derivatives 
are obtained; one melting at 8°—9°, the other at 34°—35°, and these 
yield two amido-derivatives on reduction. «-parachloramidotoluidine 
is obtained from the nitro-compound melting at 8°—9° ; it forms crys- 
talline flocks insoluble in water, but volatile with its vapour, and 
melting at 28°—29°. The sulphate (CsH3.CH;.Cl.NH.)2H2SO,, forms 
small needles, and the hydrochloride, C;H;CH;.Cl.NH>2.HCl, forms flat, 
very soluble crystals. The acetyl-derivative, CsH3.CH;Cl.NH.COCH;, 
forms leaflets melting at 139°—140°. 

B-parachloramidotoluene, obtained by the reduction of the nitro-com- 
pound melting at 34°—35°, forms colourless leaflets melting at 18°. 
Its. sulphate and hydrochloride are anhydrous and form colourless 
leaflets, the latter being the more soluble salt. The acetyl-derivative, 
C.H;.CH;.Cl.(NH.CO.CH;), forms long colourless needles, melting at 
130°—1351°. 

T. B. 
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By Paut Jannascu (Deut. Chem. Ges. Ber., vii, 692). 


Durene. 


In connection with some experiments on crystalline xylene, the author 
has prepared durene from monobromo-pseudo-cumene, melting at 72°, 


and thus settled any doubts on the origin of this hydrocarbon. This 
method of preparation is, however, not at all satisfactory. Dibromodi- 
methylbenzene from ordinary xylene may be substituted for the costly 
bromotrimethylbenzene, and yields, after treatment with sodium, a 
mixture of trimethylbenzene and tetramethylbenzene, the latter of 
which is crystalline, and has the melting point and other properties of 


durene. 
W. H. P. 


Anthracene and Chrysene. By E. Scumipr 
(J. pr. Chem. [2], ix, 241—289). 


Suort abstracts of the results contained in the first part of this very 
lengthy paper are found in this volume, p. 581, and in the last volume, 
pp. 176, 1233. In his last paper the author showed that the com- 
pound which Bolley and Tuchschmid describe as mononitro-anthra- 
cene, is dinitroanthraquinonechrysene, C\yH,02(NO2)2.CisHi2. All 
efforts to convert anthracene or paranthracene into nitro-compounds 
failed. The latter hydrocarbon differs from anthracene by not com- 
bining with picric acid and not being acted on by bromine or by 
boiling strong nitric acid; fuming nitric acid, however, converts it par- 
tially into anthraquinone, and probably also nitroanthraquinones. 
Dinitroanthraquinone-chrysene is best obtained by dissolving 40— 
50 grams of the greenish-yellow commercial anthracene melting at 
207°—208° in 5 litres of alcohol of 95 per cent., adding 30 grams of 
nitric acid of sp. gr. 1°4 to the filtered solution, and boiling the liquid 
in a flask connected with a reversed condenser. The fine red needles thus 
formed are the pure compound. It melts with partial decomposition at 
294°, and is almost insoluble in alcohol, ether, carbon sulphide, benzene 
and chloroform, and dissolves sparingly in boiling glacial acetic acid. In 
the mother-liquor of this compound, different products are found, as 
anthraquinone and phenanthrene, which is not acted upon by nitric 
acid in an alcoholic solution, and is thus easily obtained pure (this 
vol. p. 581). Dinitroanthraquinone-chrysene is converted by fuming 
nitric acid into dinitroanthraquinone and tetranitrochrysene, and hot 
concentrated sulphuric acid decomposes it into a sulphonic acid of 
chrysene and into dinitroanthraquinone. This dinitroanthraquinone 
is identical with Fritzsche’s “ reactif.” It is very sparingly soluble 
in alcohol, ether, carbon sulphide, chloroform and benzene, and crys- 
tallises from boiling glacial acetic acid in brilliant yellow needles, 
melting at 280°. When heated it sublimes with slight decomposition 
in almost colourless serrated plates. In warm sulphuric acid it dis- 
solves without change, but on heating the solution it turns red and 
brown, and at 200° sulphur dioxide is evolved. On pouring the solu- 
tion into water, brownish red flakes separate out, dissolving in alcohol, 
ether and acetic acid with a crimson colour, in ammonia with a reddish 
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violet, and in potash with a bluish violet colour. The dry compound 
is a glistening black amorphous powder consisting of C\yH,N.0,. 


When dinitroanthraquinone is boiled with an alkaline solution of 
stannous hydroxide, a green solution is first formed, from which red 
flakes quickly separate. This diamidanthraquinone, C\yH,O0,(NH,),, 
is a very weak base; it dissolves with red colour in alcohol, ether, 
benzene and chloroform, and sublimes in dark red needles, not melting 
even at 300° (Boéttger and Petersen’s compound melts at 236°). When 
dinitroanthraquinone is reduced with tin and hydrochloric acid, a 
complicated reaction takes place, and only ill-defined products are 
formed. 

When dinitroanthraquinone-chrysene is treated with tin and hydro- 
chloric acid, pure chrysene is obtained, crystallising from benzene or 
glacial acetic acid in white plates, which as well as its solution, exhibit 
an intensely reddish-violet fluorescence. The crystals belong to the 
rhombic system, and are a combination of the pyramid and the terminal 
face, which so far predominates that they appear like plates. a@:b:c¢ 
= 1:1:376: 2°49. By the action of bromine on a solution of the 
hydrocarbon in carbon sulphide, dibromochrysene, CisH,Br, is formed. 
It is very sparingly soluble in all solvents, and crystallises in boiling 
benzene in well-defined glistening white needles, melting at 273°. 

When heated it sublimes in brilliant needles. Alcoholic potash acts 
on it only at 170°—180°, chrysene being apparently regenerated. On 
boiling it carefully with potassium dichromate and sulphuric acid, or a 
solution of chromic trioxide in glacial acetic acid, chrysoquinone is 
formed. Fuming nitric acid dissolves it, bromine being liberated and 
nitro-products formed; the final product seems to be a tetranitro- 
chrysene. When finely powdered chrysene is kept in an atmosphere 
of bromine, more highly brominated products are formed, which could 
not be separated. 

When chlorine is acted upon by chrysene at 100°, the principal pro- 
duct consists of dichlorochrysene, which crystallises from benzene in soft 
white needles, melting at 267°. It is almost insoluble in alcohol, 
ether and carbon sulphide, a little less soluble in hot benzene, and 
sublimes in brilliant needlés. Alcoholic potash and nitric acid act on 
it under the same conditions as they do on the dibromo-compound. 
When chlorine is passed over chrysene at 160°—170°, first trichloro- 
chrysene is formed, which crystallises from benzene in fine needles, 
melting above 300°, and dissolving, but very sparingly in boiling 
alcohol, ether or chloroform. Chrysene does not take up hydrogen 
either by boiling its alcoholic solution with sodium-amalgam, or by 
heating it with concentrated hydriodic acid and amorphous phosphorus 
to 200°. When its alcoholic solution is boiled with nitric acid, it is 
very slowly converted into mononitrochrysene; the same compound is 
formed much more rapidly by heating the hydrocarbon with nitric acid 
of specific gravity 1:25 on a water-bath. It is purified by subliming the 
product and recrystallising the yellow needles thus obtained from 
benzene. It crystallises in thick prisms which are grouped in stars, 
melt at 209°, and are very sparingly soluble in alcohol, ether aud car- 
bon sulphide, more freely in benzene and glacial acetic acid. When 
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finely divided chrysene is boiled for some time with nitric acid of sp. 
gr. 13, Laurent’s nitrite de chrysenase, C,,H,O + N20;, is obtained, 
which is a mixture of the mono-, di-, and tetranitro-compound. On 
heating this product carefully, tetranitrochrysene is carbonised, while 
the two other compounds sublime. They are separated by recrystal- 
lisation from benzene or acetic acid. Dinitrochrysene is almost in- 
soluble in alcohol, ether and benzene, and crystallises from glacial 
acetic acid in fine yellow needles melting above 300°; it sublimes in 
long yellow needles. Liebermann obtained tetranitrochrysene by 
dissolving the hydrocarbon in fuming nitric acid ; it is also formed by 
boiling the hydrocarbon for some time with strong nitric acid. It 
forms yellow needles, which dissolve but sparingly in boiling acetic 
acid, and is almost insoluble in the other solvents. It melts above 
300°, and deflagrates when it is heated more strongly. 

To prepare chrysoquinone, chromic trioxide must be added very 
carefully to a well-cooled solution of the hydrocarbon in acetic acid. 
It sublimes in brilliant red needles melting at 235° (according to 
Liebermann at 220°). On heating it with soda-lime, a mixture of 
hydrocarbons is obtained, consisting of regenerated chrysene, diphenyl 
and the hydrocarbon, C,;,Hiz, which Graebe obtained by the same re- 
action. Chrysoquinone is easily further oxidised; first a body crystal- 
lising in yellow needles is obtained, which by further oxidation yields 
phthalic acid. 

While benzene, naphthalene, and anthracene crystallise in the mono- 
clinic system, chrysene forms rhombic crystals. It also differs from 
these hydrocarbons by not forming any hydro-compounds. ae 


Chrysoquinone. By C. GRAEBE 
(Deut. Chem. Ges. Ber., vii, 782—786). 


WueEN chrysoquinone, even if it has been prepared from carefully puri- 
fied chrysene, is heated with soda-lime, the resultant hydrocarbon is 
contaminated with a small proportion of a second hydrocarbon, which 
appears to melt at about 200° or 204°. 

The principal product, C,,;H,2, melts at 104°—105°, is easily soluble 
in alcohol, benzene, or carbon sulphide, and it has a vapour-density 
corresponding with the above formula. Possibly this hydrocarbon is 
a phenyl-naphthalene, in which case chrysene should have a constitu- 
tion analogous to that of phenanthrene— 


C,H,;—CH C, aa 

| | | | 

C,H,—CH C,.H-=—CH 
Phenanthrene. Chrysene. 


A consideration of the properties of the quinones confirms this view. 
T. B. 
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Thio-hydrobenzoic Acid, Dithiobenzoic Acid and Bromothio- 
hydrobenzoic Acid. By F. Frericus (Deut. Chem. Ges. Ber., 
vii, 792—795). 

(Meta ?)-thiohydrobenzoie Acid, CsHySH.COOH.—This acid, when 

sublimed in carbonic anhydride, forms colourless leaflets melting at 

146°—147°, and is tolerably soluble in water or alcohol. Its salts 
were generally obtained by precipitation, and the metal in them 
is probably united with the sulphur, as indicated by the formula, 

CoH. a The barium salt, copper salt, silver salt, and lead salt 

form crystalline precipitates, while the mercury salt separates in hair- 

like needles. These salts are formulated as follows: 


(C,H,.COOHS),Ba. + 2}H,0 
C.H,SCu.0H.COOH 
(C,H,COOHS),Ag 
C.H,.COOH.S(PbOH) + 2H,0, 


C.H, { a \ Pb + 3H,0 


(C,Hy.COOH).He. 


C.-H,COOHS 
(Meta ?)-dithiobenzoic Acid, | , melts at 242°—244°, A 


C,H,;COOHS 
recapitulation of its properties is given in order to show that it differs 
from the last-mentioned acid. 

Metabrom( ortho ?)-thio-hydrobenzoic Acid, C,H;Br.SH.COOH, | is 
formed by the action of nascent hydrogen on the chloride of bromosul- 
phobenzoic acid; it forms thin coiourless leaflets, which are moderately 
soluble in cold water, and do not change so readily as thio-hydrobenzoic 
acid, on exposure, in the moist state, to the air. This acid is volatile 
without decomposition, melts at 192°—194°, and its lead salt, CsH;Br. 
COOH.SPbOH + 2H.0, or C;H;Br.COOS.Pb + 3H,0, forms a light 


yellow crystalline precipitate. 
7. B. 


On the Three Isomeric Thiophthalic Acids. 

By Joser ScurevDER (Deut. Chem. Ges. Ber., vii, 704—-708). 
Tue author remarks that the decomposition of phenyl] ether with 
potassium sulphydrate is a better method for the preparation of thio- 
acids than the direct action of the chlorides on that sait. 

Thiophthalic acid.—Phthalic chloride, boiling at 268°, was converted 
by phenol into phenyl phthalate, which crystallises in small prisms 
melting at 60°, and yields, by the action of nitric acid, dinitrophenol 
and nitrophthalic acid. The pheny] phthalate in alcoholic solution, 
treated with potassium sulphydrate, gives a very impure potassium 
thiophthalate from which hydrochloric acid sets free the body C,H,0.S8. 
This body corresponds, therefore, with phthalic anhydride, and not 
with the acid. These reactions are expressed by the equations— 
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I. C,H,(COOC,Hs)2 + 2KHS = C,H,(COSK), ~ 2C,H;OH. 
Il. C,H,(COSK), + 2HCl = CH { GS + H,S + 2KCl. 


Thioterephthalic acid.—Terephthalic chloride, melting at 78°, gives 
with phenol, phenyl terephthalate, crystallising in needles which melt at 
191°; this body, treated with potassium sulphydrate, and subsequently 
with hydrochloric acid, gives thioterephthalic acid, C,H,(COSH)>. 

Isophthalic chloride boils at 276°, and melts at 41°; it gives with 
phenol, phenyl isophthalate melting at 120°. The thio-isophthalic acid 
was unfortunately lost in purification. 

We me 


Paratoluidinesulphonic Acids. By H. Limpricuar 
(Deut. Chem. Ges. Ber., vii, 718—720). 


By the action of fuming sulphuric acid on paratoluidine, the ortho-, 
meta-, and a di-sulphonic acid are formed. Techmann has found that 
when the meta-acid is distilled with potash, paratoluidine is formed 
again, while by heating it less strongly, it yields paraoxybenzoic 
acid and traces of protocatechuic acid. The diazo-compound of the 
meta- acid gives with alcohol, toluenemetasulphonic acid, forming deli- 
quescent crystals. The following salts were analysed, (C;H;SO;).Ba 
+2H-,0.(C;H,SO;)2Pb + H,O0. The chloride is an oil, and the amide 
forms plates melting a little below 100°. On boiling the diazo-com- 
pound with water, it is converted into paracresolmetasulphonic acid. 
On fusing it with potash it yields paraoxybenzoic and a little protoca- 
techuic acid. The salts C;H,SO,K + 2H,0; (C;H;SO,).Ba, C;H,SO,Ba 
+ 2H.O and (C;H;SO,).Pb + 3H,O have been examined. Nitric acids 
convert it into dinitrocresol, which is also formed by dissolving the 
diazo-compound in concentrated nitric acid, and by evaporating the 
mother-liquor of the diazo- compound. It forms yellow needles melting 
at 84°, and yields red anhydrous salts. 

By acting with hydrobromic acid on the diazo-compound, para- 
bromotoluenemetasulphonic acid is obtained in small plates or prisms 
containing one molecule of water. Its salts are, (C;H,.BrSO;).Ba + 
7H.0 and (C;H;BrSO;).Pb + 3H,O. The chloride melts at 61°, the 
amide at 147°; both form needles. When toluidinemetasulphonic 
acid is treated with two molecules of bromine, it is resolved into sul- 
phuric acid and dibromotoluidine melting at 74°. If less bromine be 
used, a bromotoluidinesulphonic acid, 3{C,;H,Br(CH;)(NH.)SO,H ] 
+ 2H,0, is also formed ; it is readily soluble in water and alcohol, and 
crystallises in needles: its salts are, C;H;BrNSO3K ; (C;H;BrNSO,),Ba 
+ 2H.0; (C;H,BrNSO;).Pb; C;H;BrNSO;Ag. The diazo-compound 
of this acid is a reddish-brown crystalline powder, and yields with 
alcohol a bromotoluenesulphonic acid, forming the following salts: 
C;H,BrSO;K ; (C;H;BrSO;).Ba + 7H,0O; (C;HsBrSO;).Pb + 3H,0. 
The chloride forms needles melting at 53°, and the amide small plates 
melting at 134°. When toluidinemetasulphonic acid is treated with 
fuming nitric acid, it is converted into an orthonitrodiazo-compound, 
C.H.(CH;)(NO,)SO;Nz, crystallising in needles. It is converted into 
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orthotoluidine by treating it with absolute alcohol, reducing the nitro. 
compound thus formed with ammonium sulphide, and distilling the 
amido-acid with potash. Paratoluidinedisulphonic acid is obtained by 
heating either the meta- or the ortho- acid with fuming sulphuric acid. 
It forms warty crystals, which are readily soluble in water and alcohol, 
and its barium salt is C;H;N(SO;).Ba + 3H,0. “2 


Preparation of Mercuro-phenylxanthamide. 
By Sr. SrepHanowi1z (Deut. Chem. Ges. Ber., vii, 692). 


Tus body is prepared by saturating an alcoholic solution of phenyl- 
xanthamide with oxide of mercury; it crystallises in transparent 
tables, melting at 78°, and has the formula— 


C,sH2» 8.0.Hg. 


The alcoholic solution of this body mixed with nitrate of silver 
gives a compound— 
C 1g Ho9 8.0,Hg Ag NO. 
W. H. P. 


Desulphuration of Mustard-oils. By W. Writ 
(Deut. Chem. Ges. Ber., vii, 722—726). 


In reply to Hofmann, the author says that he does not believe that the 
conversion of phenylic mustard-oil (phenyl-sulphocarbimide) by the 
action of metallic copper, into phenyl] isocyanide and benzonitril, is a 
complicated reaction, because it takes place at a temperature 30°—40° 
below the boiling point of the mustard-oil. First, phenyl isocyanide 
is formed, which, by the action of heat, is converted into the nitril. 
Tolyl isocyanide, prepared by the action of chloroform and alcoholic 
potash from orthotoluidine, is in like manner converted by heat into 
orthotoluonitril. Pure phenylic mustard-oil is not changed by heating 
for 5—6 hours to 250°—260°. Hofmann also found that by the action 
of copper on the mustard-oil, a large quantity of sulphocarbanilide 
is always formed. This compound the author never observed, excepting 
in one case; but he then found that his supposed finely-divided copper, 
which he himself had prepared, was really cuprous oxide, formed by an 
imperfect reduction of the previously oxidised metal. 
C. S. 


Proteids. By A. Commaiute (J. Pharm. Chim. [4], xx, 15—17). 


Bécuanp has recently shown that the different proteids possess different 
rotary powers, and the author calls attention to the fact that in his 
own researches, and in those made in conjunction with Millon, he has 
always maintained that the proteids are really different substances, 
and not merely protein united with different bases or salts, and he 
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has also shown that the proteids do not all combine with the same 
weight of platinum. 
C. E. G. 


Casein and Albumin. By A. Bécuamp 
(J. Pharm. Chim. [4], xx, 17—20). 


Messrs. Commaille and Millon state that casein, dried in a vacuum at 
the ordinary temperature, has the composition CyosHi9;N2g029.5H,O, the 
five molecules of water of hydration being given off at 150°, whilst 
the molecule of casein remains unaltered. The author finds, however. 
that pure casein, after having been dried at that temperature, is no 
longer entirely soluble in a solution of sodium hydrate, and on addi- 
tion of acetic acid to the alkaline solution, a substance is precipitated 
which has the properties of ordinary casein, whilst a third substance 
remains in solution. Casein is therefore undoubtedly altered by heat. 
On dissolving casein in dilute acetic acid, and evaporating the solution 
in a vacuum over calcium oxide, a horny, odourless mass is left, which 
contains 24°5 per cent. of acetic acid. This compound is decomposed 
by water, and also when heated to 148°. Butyric acid forms a similar 
compound with casein. Albumin from white of egg forms a com- 
pound with acetic acid, which, unlike that of casein, is insoluble in 


the acid. 
C. E. G. 


Purification of Cerebrin. By E. Bourcoin 
(J. Pharm. Chim. [4], xx, 26—27). 


THE cerebrin is extracted from the brain-substance in the ordinary 
manner, by means of alcohol and ether; and in order to purify it from 
the phosphorus which it contains, it is treated with a sufficient quan- 
tity of alcohol of 90°; on slowly and gradually raising the tempe- 
ture, the cerebrin dissolves below the point of ebullition, leaving a 
viscous substance containing the phosphorus adhering to the bottom 
of the vessel. The solution is then decanted, and if necessary, the 
cerebrin, which is deposited as it cools, may again be submitted to the 
same treatment. 

The author remarks that the centesimal composition of cerebrin 
corresponds with a combination of ammonia with two equivalents of a 
dioxyoleic acid, or with a compound of cholin, or some analogous sub- 


stance, with a fatty acid similar to palmitic acid. 
C. EK. G. 


Identity of Choletelin and Urobilin. By B. J. Srokvis and 
R. Mary (Chem. Centr., 1874, 69—70). 


Sroxvis obtained by the oxidation of a neutral alcoholic solution of 
cholecyanin with zinc chloride and tincture of iodine, or with peroxide 
of lead, a product which he called choletelin, having all the essential 
properties of urobilin. He therefore thought these two bodies were 
identical, and ascribed the different properties of choletelin when pre- 
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pared by means of fuming nitric acid to contamination with an oxidation- 
product. 

Maly replies, pointing out that the two bodies differ in elementary 
composition, and that choletelin is an oxidation-product of bilirubin, 
whereas urobilin (hydrobilirnbin) is a product of reduction. 

Stokvis then acknowledges that the fluorescing body obtained by 
oxidising a neutral solution of cholecyanin, which he previously called 
choletelin, is not identical with Maly’s choletelin, which can be pre- 
pared, as Heynsius and Campbell have shown, by the oxidation of 
cholecyanin with nitric acid. He was misled by the close relationship 
of the two bodies ; the main object of his paper was to point out that 
among the oxidation-products of bilirubin is a body possessing the 
essential properties of urobilin. — 


Physiological Chemistry. 


Experiments on the Formation of Fat in the Animal Body. 
By H. WeiskeE and E. Wiupr (Chem. Centr., 1874, 397—399 and 
410—416). 


Arter it had been shown that the amount of fat contained in the food 
was insufficient to account for tle quantity deposited in the body, a 
question arose as to which of the constituents of the food furnishes the 
material for the supply. According to one view it is the non-nitro- 
genous part, and especially the carbohydrates; according to the other, 
the albuminoids. The authors believe that the source of the fat in the 
case of the carnivora is partly that which is contained in the food, and 
is partly derived from decomposition of the albumin; but they are not 
certain whether this is the case with the herbivora and omnivora, or 
whether in them it comes from the splitting up of carbohydrates. 
Towards settling this question, a series of careful experiments with 
young pigs was undertaken, and the authors conclude that although 
they have obtained no direct proof of the formation of fat in the omni- 
vora from the protein of the food, they have shown with certainty that 
in this case, with a food very poor in albumin, the amount of digested 
protein was sufficient to account for the total increase both of flesh and 
fat. 


The paper is not adapted for abstraction. 
& t. A. 


Influence of Muscular Activity on the Decomposition of 
Albumin. By F. Scuenx (Chem. Centr., 1874, 405). 


Tue author in his experiments took precisely the same food each day 
till the amount of nitrogen was brought to an equilibrium, and then he 
performed a considerable amount of work. The food consisted of 
400 grms. of meat, 375 of bread, 250 of potatoes, 14 of common salt, 
100 of butter, 500 c.c. of milk, 1,000 c.c. of water, and the same quantity 
of beer. The nitrogen excreted was calculated from the amount of 
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urea. The period of work in the first set of experiments lasted for 
three days and the two nights betweenthem. The work by night con- 
sisted in walking 31 to 32 kilometers, by day in laboratory-work, 
walking, and gymnastics. ‘lhe urea showed a decided increase on the 
working days (from the mean = 46°2 grms. to 51°2, 55°6, 51, 52°3 grms.), 
which, however, is very smail in comparison with the amount of work 
done. The following days were spent in rest, and then two nights 
consecutively without sleep and without doingany work. The quantity 
of urea was not influenced by this in the least degree. Nencki, in 
whose laboratory the experiments were conducted, found the same 
result with respect to the influence of want of sleep. His food con- 
sisted of 300 grms. of meat, 180 of bread, 250 of potatoes, 14 of salt, 
100 of butter, 500 c.c. of infusion of tea, 500 of wine, and the same 
amount of beer. 

These experiments were made in January and February. A second 
series was made in September, during hot weather. In this case there 
was no decided increase in the amount of urea, or in that of uric acid 
and creatinine, which were estimated on the last day of work and the 
day after. The conclusion arrived at was that there is no regular and 
close connection between muscular activity and excretion of urea. The 
difference in the results of the two series of experiments is not accounted 


for. 
. = 


Action of the Sodium-salts of Bile-acids when Injected into 
the Animal System. By V. Feurz and E. Rirrer (Compt. 
rend., lxxix, 131). 


Sopium glycocholate and taurocholate when injected produce very 
nearly the same results. Solutions of 50, 60, and 70 centigrams of 
either of them (or of a mixture of them in the proportion in which the 

exist in ox-bile), were successively injected into animals, with four 
days’ interval between each two injections. A decrease of one-fifth in 
the rate of the pulse, lowering of the temperature 1° or 2°, vomiting in 
many instances, and sometimes nervous convulsions took place, but no 
jaundice. The amount of fat and cholesterin in the blood was increased, 
and the capacity of the corpuscles for absorbing oxygen diminished. 
The animals quickly recovered, and in twenty-four hours the blood was 
restored to the normal state. Injections of 1‘2 gram intensified the 
above-named symptoms. Diarrhceic discharges, coloured by blood, took 
place. The urine was deeply coloured and contained albumin, but no 
bile-acids or biliary colouring matters. Solid food was rejected, but 
liquid was eagerly taken. On the fifth day the blood and liver were 
but slightly modified. The blood contained no bile-acids or biliary 
colouring matters. Injections of 2—4 grams further increased the 
intensity of the symptoms and caused death. The urine was black and 
albuminous, and contained a little green colouring matter and indican. 
No jaundice was observed. No crystals of haemoglobin were obtained 
from the blood of the slaughtered animals, such as are obtained by 
adding bile to dog’s blood taken from the animal. Irregular granu- 
lations were, in two cases, observed at the same time that liquefaction 
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of the globules took place. The day after the injection, the blood con- 
tained a notable quantity of bile-acids. 
B. J. G. 


The Formation of Bile-pigment in the Animal Body from 
Blood-pigment. By J. F. Tarcuanorr (Pfliiger’s Archiv. fiir 
Physiologie, ix, 53—65). 

Tue author criticises many of the conflicting assertions which have 

been made relative to the alleged change of blood-pigment into bile- 

pigment in the urine, and has himself experimented upon the subject. 

He finds that the injection of hemoglobin solution into the veins pro- 

duces bile-pigment in the urine; and that the injection of water effects 

the same result in a lesser degree. Normal urine contains no bile- 
pigment. 

Tarchanoff thinks that the indigo-forming substance of normal urine 
has been mistaken for bile-pigment, and gives a method of separating 
the two substances. The urine is precipitated by milk of lime, and the 
excess of lime removed by a stream of carbonic anhydride. On filtering 
and washing with cold water, the indigo substance passes through 
whilst the bile-pigment remains on the filter. This may then be dis- 
solved in acetic acid and tested. 

T. §. 


On Narcosis produced by Nitrous Oxide. 
By v. Nussbaum (Chem. Centr. Blatt, 1874, 359). 


TE author compares the use of nitrous oxide with that of chloroform 
as an anesthetic, and gives decided preference to the latter, both on 
account of its greater safety and of the longer duration of its effect, the 
insensibility produced by nitrous oxide not lasting long enough for most 
surgical operations. He says nothing, however, about its use in dental 
surgery, which is now its chief, if not its only application. He further 
objects to nitrous oxide as being difficult to prepare and to transport in 
the state of gas, but appears to be unaware that for the purpose in 


question it is preserved and transported in the liquid state. 
EK. W. P. 


Condition of the Iron in Blood. By Pacusrtin and Joty 
(Compt. rend., Ixxviii, 1579), 


Fourcroy, Enderlin, and Boussingault consider the iron to exist as 
ferric phosphate; according to the authors it exists as ferrous phos- 
phate. When ferric phosphate is calcined with cream of tartar or 
sugar, a loss of phosphoric acid is experienced, differing in amount 
with the time, &c.; hence results based on calcination processes like 
those of the three first chemists are untrustworthy. 


C. R. A. W. 
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Action of Thymol on Animal Ferments. By Prescurcnonow 
(Chem. Centr., 1874, 39; from Pharm. Zeitsch. fiir Russl., xii, 609). 


TuymoL has been used in therapeutics in many cases in which phenol 
is commonly employed, and with good effects. Experiments by Sulima- 
Samuillo show that thymol stops the lactic and alcohol fermentations 
and has more influence on them than phenol or quinine hydrochloride; 
it also has, like phenol, a protracting influence on the action of saliva 
on starch and of pepsin on albuminoids; this influence can be detected 


in the presence of ‘U4 grm. of thymol. 
E. K. 


The Theory of Putrefaction. By Trause and GscHEIDLEN 
(Dingl. polyt. J., eexxii, 352). 
ConcerNING the phenomena of putrefaction, two hypotheses have been 
enunciated :— 

I. By Liebig: that ‘‘ When the life-power or vital force has ceased 
to control the organic combinations, the nitrogen in the albuminous 
bodies, by its affinity for hydrogen decomposes the water, with forma- 
tion of ammonia.” 

II. By Schwann: who describes putrefaction as the action of miero- 
scopic organisms, found in all putrefactive matter. The former theory 
has many adherents amongst chemists, but the latter is considered 
by the authors of this paper as the only correct one. For example, 
the most easily decomposible matters, as blood, muscle, saliva, urine, 
white of egg, yolk of egg, pus, without previous boiling, and even 
in the presence of oxygen, suffer no decomposition, if care be taken to 
prevent the admission of organic germs from without; a proof that in 
themselves the albuminous bodies do not possess the power of self- 
destruction. Burdon-Sanderson’s researches prove that the microzoa 
(bacteria) occasioned by the putrefaction of animal matters, do not, as 
hitherto assumed, arise from the atmosphere, but are present in the 
water, and adhere to the surfaces of all objects. Blood was drawn 
from the veins directly, with careful exclusion from without, of all 
bacterian germs, and was collected in glass tubes. In these tubes it 
was preserved for months, and was then found to be quite free from 
putrefaction. The next point investigated was the power of resistance 
offered by living organisms to putrefaction. It is considered that these 
animal organisms continually exposed to the action of the widely dif- 
fused bacteria possess antiseptic properties, z.e., the power of destroying 
these microscopical beings and their germs. 

The authors next attempted to determine whether, and how far, 
living animal organisms are capable of destroying in their bodies the 
putrefactive bacteria. The results were as follows :— 

I. Warm-blooded animals (rabbits and dogs, especially the latter) 
bore the injection into their blood of increasing quantities of fluids 
containing bacteria without permanent injury. It is thus proved that 
living organisms behave very differently towards putrefactive bacteria 
from dead ones, through which the most minute quantity of these 


microzoa speedily spread decay. 
3 Y 
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II. Arterial blood taken in the above-mentioned manner from a 
rabbit, into the jugular vein of which, 24 or 48 hours previously, 14 c.c. 
of a fluid containing bacteria had been injected, did not putrefy after 
months; a proof that the injected bacteria had been destroyed in that 
short time. 

III. The circulating blood possesses the power of rendering the 
putrefactive bacteria inactive within certain limits. The injection 
of very large quantities of bacteria into the blood of dogs and rabbits 
produced death in from 24 to 48 hours. In this case, blood taken 
from the bodies shortly before death, with all the afore-mentioned 
precautions, was found to contain the bacterian germs. 

IV. It was found impossible to ascertain to what constituents or 
essential property the living blood owed its power of annihilating the 
putrefactive bacteria. Possibly it is the ozonised oxygen of the blood 
corpuscles which possesses this property (thus resembling the active 
oxygen of potassium permanganate). Ordinary (or inactive) oxygen 
greatly promotes the putrefaction. 

V. The putrefactive bacteria are not found to be the infectious 
poisons which have hitherto been looked upon as so dangerous. In 
their action they differ altogether from the contagious bacteria (viz., 
spleen inflammation, small-pox) which cause pyemia. The putre- 
factive bacteria do not act infectiously, as they multiply in the living 
organism only so far as their chemical activity enables them. Only 
those bacteria act in contagion that can multiply in the living organism, 
and of which the smallest quantity is sufficient to elicit a specific 
development. According to Davaine, the zg54555th part of a drop 
of spleenic inflammation blood is sufficient to develop spleenic inflam- 
mation ina healthy animal. (This blood contains the bacterium known 
as Bacillus anthracis.) The circumstance that if the putrefactive 
bacteria do not exist in the organism in too great quantity, they 
are destroyed therein, is indeed an essential condition of the con- 
tinuance and progression of the whole organic world. If they mul- 
tiplied in living animals as readily as in the dead, or as the spleenic 
inflammation bacteria in living warm-blooded animals, the animal 
kingdom would be quite unable to resist putrefaction, owing to the 
enormous spread of the putrefactive germs, and animal life would 
become impossible. 

VI. The repugnance of the putrefactive bacteria to the contagion 
bacteria is shown in the fact that the former destroy the latter. It has 
been proved by numerous observations that contagious matter is 
rendered innocuous by putrefaction. 

VII. In the gastric juice the higher animals possess a powerful 
antiseptic. Putrefactive bacteria exposed to its action are killed, so that 
when placed in Pasteur’s fluid, a highly-developing medium for such 
bacteria, they no longer multiply. 

W. S$. 
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Chemistry of Vegetable Physiology and Agriculture. 


Relation of Light to Chlorophyll. 
By WiesNER (Chem. Centr. Blatt., 1874, 353). 


Tue brightest rays of the spectrum are those which not only cause 
the largest amount of assimilation in plants, but are likewise most 
effective in bringing about the formation and destruction of chloro- 
phyll. The less refrangible part of the spectrum is not, however, as 
hitherto supposed, capable of producing all the chemical actions 
which take place in the chlorophyll granules; this is true indeed 
with regard to the formation and oxidation of chlorophyll and the 
assimilation of carbonic acid and water; but the oxidation of xantho- 
phyll takes place only under the influence of the most refrangible or 
chemical rays. The brightness of light, under whose influence the 
green substance is formed, is much less than that required for the 
destruction of chlorophyll; but the brightness necessary for oxidation 
of chlorophyll is the same as that required for the assimilation of 
carbonic acid and water in the chlorophyll granule. It is plain, there- 
fore, that chlorophyll is no direct product of assimilation, but that its 
production rather presupposes the existence of other organic matter, 
and that its destruction (oxidation) is complicated by the assimilation 
process. 

Solutions of chlorophyll and xanthophyll in a dark room remain 
unaltered, even if exposed to ordinary (inactive) oxygen, but in the 
light they are bleached. If, however, chlorophyll be dissolved in turpen- 
tine-oil which contains in solution active oxygen, decoloration will take 
place even in the dark. 

The fact that in light of high intensity more chlorophyll is destroyed 
than is formed, explains the phenomenon that etiolated plants become 
green more rapidly in diffused light than in direct sunshine, and that 
plants of a bright green colour become paler in very bright light, 
and recover their deep green colour under moderate illumination. 


KE. W. P. 


Absorption of Atmospheric Ammonia by Plants. 
By T. Scutesine (Compt. rend., Ixxviii, 1700—1703). 


Ir is generally believed that the leaves of plants absorb ammonia 
directly from the atmosphere, but it has not hitherto been proved 
experimentaily that this actually takes place. The method of demon- 
stration adopted by the author was to cultivate two tobacco plants 
under similar conditions, except that the foliage of one was enveloped 
in an atmosphere deprived of ammoniacal vapours, whilst the other 
was supplied with a known quantity of ammonia. The aérial portion 
of the plant was enclosed in an air-tight apparatus, fitting closely to 
the stalk of the plant, and isolated from the soil. The atmosphere was 
renewed continuously, at the rate of about 1,200 litres in the 24 hours, 
ammonia being furnished to one of the plants by covering the basin 
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which formed the bottom of the enclosure with a solution of ammo- 
nium carbonate, containing 0°9 gram per litre. The experiment 
lasted six weeks, during which time 1°093 grams of nitrogen were 
supplied to the one plant in the form of atmospheric ammonia, while the 
other had none. The plants were then collected, dried, and the various 
parts weighed and analysed. The results given show that the plant 
in the ammoniacal atmosphere contained 2°22 per cent. of nitrogen, or 
about the normal quantity, the other containing only 1°77, which is 
considerably less than the average for this species of plant grown in 
the normal state. The proportion of nicotine in the two plants was 
sensibly the same. It would seem, therefore, that atmospheric ammo- 
nia is assimilated by the foliage of plants, the fact here proved for a 
particular case being no doubt universal. ane 


Germination. By P. Dén#rain and HE. Lanprin 
(Compt. rend., Ixxviii, 1488). 


WueEN known volumes of air confined over mercury are allowed to act 
on various grains (wheat, colza, cress, flax, barley) moistened with 
water, about a tenth of the gas disappears during the first few days; 
some oxygen is absorbed, and a smaller quantity of nitrogen. After 
two or three weeks, however, the volume of gas becomes much in- 
creased, all oxygen having disappeared, and a larger bulk of carbonic 
acid having been produced; hydrogen, and even formene (marsh-gas), 
is liberated when the oxygen has all disappeared, and some free nitrogen 
is generated, the latter possibly coming from decomposition of albumi- 
noids, possibly contained as absorbed gas; the authors incline to the 
latter opinion, as they uniformly obtain a higher result on burning 
with copper oxide than with soda-lime, save with cress, with which 
seed the nitrogen evolution is very small. 

The condensation of gas in seeds is viewed by the authors as the 
cause of germination, the heat given out during the condensation 
serving to start the oxidation, whereby carbonic acid is produced ; the 
moistening of the surface facilitates the absorption of oxygen, and 
hence brings about germination. 

Carbonic acid is the only gas which stops germination, no other gas 
being prejudicial in this respect; a few units per cent. suffice to stop 
the action as soon as the shoots begin to appear, whilst a larger amount 
causes the grain to rot without germinating at all. 

C. R. A. W. 


Chemical Composition of the Wood of Acrogens. 
By Greorce W. Hawes (Amer. J. of Sci. [3], vii, 585—586). 


THESE specimens were collected, save that of the tree-fern, near New 
Haven. Average samples of the part above ground were made, in- 
cluding spores; also, of No. 3a due proportion of the trailing stem; 
and of No. 5 a portion of the woody rhizome. The combustions were 
made with lead chromate. 
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Carbon. Hydrogen. Oxygen. Nitrogen. Ash. 

Lycopodium dendroideum 47°11 6°39 41°85 140 3°25 
" complanatum 45°78 6°25 40°66 184 5°47 
Equisetum hiemale... .. 41°94 5°89 39°23 112 11°82 
Aspidium marginale .... 44°77 5°99 41°97 208 5°19 
Cythea canaliculata, section 45°39 611 39°82 112 7°56 


“ corti- 


EES nerve 48-72 489 3848 142 6-49 


For the sake of comparison, the following are added, the first being 
the peat-plant of swamps by Websky, the others by Payen. 


Carbon. Hydrogen. Oxygen. Nitrogen. 


Sphagnum .......... 49°88 6°54 42°42 1:16 
aa 
DE ac ccseccccnccses 50°00 6°20 43°80 
BER ccccccsecesoes 49°25 6°10 44. 65 
BUORY oc csvesccccces 52°85 6:00 41°15 


From this it is evident that the wood of Acrogens does not differ in 
ultimate composition from that of ordinary forest trees. 
C. H. P. 


Formation of Asparagin in Germinating Peas, and Estima- 
tion of Nitrogenous Bodies in the same. By R. Sacusssz 
and W. Kormawnn (Landw. Versuchs. Stat., xvii, 88—104). 


Tue amount of asparagin in germinating peas was determined by 
Sachsse’s method (Jowrn. Chem. Soc., xxvi, 652); but since the extract 
from the peas contained a substance which yielded nitrogen with 
brominated soda-solution before boiling with hydrochloric aeid, it was 
necessary to divide the filtrate from the mercuric sulphide into two parts, 
and treat one with the brominated soda at once, the other after boiling 
for an hour with hydrochloric acid. The difference in the quantity of 
nitrogen obtained is due to asparagin. 

The following percentagés of dry asparagin were found on the 
original weight of the peas, after a growth of various duration, both in 
the light and dark :— 


Duration of growth. In light. In darkness. 
6 GAGS... os wsocisves —_ 46 
© wm ceerde socese 69 55 
WD we secscesceces 1°32 92 
BP gy téeeedoodnns 2°50 2°68 
DE wm secvessoonns 6°94 7°04 


Too much value must not be placed on the results after 24 days’ 
growth, as the cotyledons were then in an advanced state of decay. 
It will be seen that the absolute quantity of asparagin formed is prac- 
tically the same, whether the plants grow in the light or in the dark; 
but since the weight of dry substance formed is greater in the light, 
there will be a higher percentage of asparagin in the etiolated plants. 
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To ascertain in what forms nitrogen exists in peas, the authors have 
performed the following experiments. Ten grams of finely-powdered 
peas were mixed with 200 c.c. of cold water, and a stream of carbonic 
acid passed through for about an hour, the liquid made up to 500 c.c., 
and 400 c.c. filtered. The carbonic acid causes the liquid to filter 
clearly and quickly, which cannot otherwise be accomplished. From 
19°6 to 21°82 per cent. of air-dried peas are thus dissolved in cold car- 
bonic acid water. The solution on boiling yielded from 2°30 to 2°74 
per cent. of an albuminous precipitate containing 14°5 per cent. of 
nitrogen. The filtrate still contained nitrogenous matter not precipi- 
tated by boiling or by acids. On evaporating to dryness, and burning 
with soda-lime, from 18—20 per cent. of the total nitrogen of the peas 
was found to be in this soluble form. The action of nitrous acid was 
tried on this substance in an apparatus described and figured in the 
paper, and by which the gas evolved by the action of an aqueous solu- 
tion of the acid on the substance, after warming to a temperature not 
exceeding 30°, is collected over a solution of ferrous sulphate. Blank 
experiments with the apparatus gave a small quantity of gas, not 
absorbed by ferrous sulphate or caustic alkali; this is attributed to the 
presence of nitrous oxide and nitrogen in the nitrous acid solution, 
which was prepared by passing the gas evolved on decomposing sul- 
phuric acid chamber crystals with water into ice cold water. Experi- 
ments with asparagin showed that it was decomposed according to the 
equation— 


2C,H;N,O; + H,O + N.0O; = 2C,H,0; + 2NH; + Ni. 


The ammonia combines with the nitric acid formed. The filtrate 
from the albumin precipitated in the water-solution of peas, evaporated 
and acted on with nitrous acid, yielded a quantity of nitrogen, which 
showed that about one-third of the soluble nitrogen was in a form 
which gives this characteristic reaction of amides and amido-acids. Since 
asparagin does not occur in ungerminated peas, the soluble body may 
be aspartic or glutamic acid, or more probably the substance analogous 
to asparagin found by Ritthausen in vetches. 


EK. K. 


Analysis of some Cinchona Barks cultivated at Ootacamund. 
By J. E. pe Vris (Pharm. J. Trans. [3], iv, 869—871). 


Tue author confirms the observations of Hesse, that no acid tartrate 
of cinchonidine exists, although the acid tartrates of quinine, quini- 
dine, and cinchonine are easily prepared. The results of the first two 
analyses given in the following table are very interesting. Whilst the 
amount of mixed alkaloids in both barks is nearly the same, the 
amount of quinine in the renewed bark is so much greater, that this 
fact deserves peculiar attention. If it should prove to be a general 
rule that the renewed bark of Cinchona succirubra is so much 
richer in quinine than the original bark, the millions of trees of 
C. succirubra actually growing in British India could be adapted to 
produce large quantities of bark fit for the manufacture of quinine. 
100 parts of bark dried at 100° C. contain— 
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. Alkaloids Crystallised 
Number. Mixed soluble in Pure cokebabe 
alkaloids. ie quinine. f quini 
ether. of quinine. 

C. succirubra. 

8 A. Original bark, 8 yearsold..| 10°86 3°705 “793 1-057 

8 B. Renewed bark, 2 years old; 10°40 7 654 4 °653 6°204 

% ee 9 154 5°707 2 °754 3 °672 
20 ,, ne an 10°67 3142 1-413 1 °884 
21 ,, i a 8-696 | 3°307 1 382 1843 
22 ,, ‘ ye 8176 | 2-973 1°185 1°580 
23 », s . 10 ‘37 4°193 2 °024 2°700 
C. pahudiana. 
24 B. ‘ 7 2°51 1°038 0-032 m 
25 A. Original bark ........... 2 023 1°324 0-606 0-808 
25 B. Renewed bark, 2 years old 4°80 2 362 0°783 1-044 
C. officinalis. 
26 B. Renewed bark, 2 years old} 10°86 4°228 2804 3 °738 
27 ” ae 6°944 2 °244 1-273 1 ‘697 
28 ,, fs “ 6°734 | 2°670 1-681 2-241 
2g rd Ma 4°288 | 2-080 0-825 1-100 
3 » és - 3.72 3°297 2°60 3 °466 

WwW. & F, 


Water Culture of Oats. By E. v. Wourr (Chem Centr., 1874, 22). 


EXPERIMENTS were made upon oats growing in small glasses in water 
which contained the materials for nourishing the plants. The influence 
of varying amounts of phosphoric acid was the point chiefly investi- 
gated, and it was found that an increase in this substance caused an 
increase in the amount of grain produced, accompanied by a decrease 
in the quantity of straw. The following table shows the results of the 


experiments :— 
, Solid plant sub- Z Phosphoric acid per cent. 
Experiments. stance in grams. _ in the pure ash. 
. s 

& 22] &z, £ ‘ 

- wf | a's g Eb £ 2 o 

3 om Sos Se & 8 5 

@da laa] *2e)] sg 2 ° a = 

erg | Es | Bre 3 8 es % pd 

FEh/S8/ Eee] € 5 2 8 z | 

= —- mM 

S32 | ga) e254] > = 5 § g 

a, o 2 = E 3, Fs R Oo 

J 3.4 | 3 2a, iS) 6 

< ae la Ay 

~ ag) 
1. 230-4 |20°712) 1°11 |3°817| 11°054 |} 1 : 1°90 23 °6 18°9 | 43°8 
2. 155°4 |18 646} 0°83 |3°361) 10°931 | 1 : 3°25 16°7 11°8 | 40°6 
3. 97-9 |18°303} 0°53 |[2°711| 11°052! 1 : 4°07 12°3 7°9 | 39°3 
4. 49:4 |15°559} 0°33 | 2°474| 10°234 | 1: 4°14 9°5 4°4 | 37°7 
5. 33:0 |11°470} 0°28 |1°766| 7°258 | 1: 4°11 _ — — 
6. 248 | 8°944] 0°27 |1°771| 5°224 | 1: 2°95 7°4 4°7 | 39°4 
7. 148 | 5-465] 0°27 |1°043| 3°014! 1 : 2°90 — _— — 
8. 00 | 2:048) ? 0°341} 1°059 | 1 : 3°20 _— — — 


M. M. P. M. 
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Recent Investigations on Ferment Spores. 
By H. Horrmann (Chem. Centr., 1874, 379—3883). 


THIS paper is a summary of theories advanced with regard to the 
organisms which produce fermentation. There are two views on this 
subject, Ist. That each particular ferment has its own particular seed ; 
and 2nd. That one seed is common to all, or at least a large number of 
ferments, and that the particular ferment produced depends on the 
nature of the liquid on which the spore falls. The supporters of the 
former of these views are called monomorphists, and those of the latter 
heteromorphists. J. Duval has succeeded in producing a good wine 
containing 13 per cent. alcohol, by employing cells of alge (Palmella 
cruenta, Protococcus viridus major, Haematococcus). No acetic acid 
was produced, and the form of the ferment was different from that of 
ordinary wine-ferment. 

Pasteur believes that the spoiling of beer (souring, putrefaction, 
ropiness), which is at present avoided by addition of hops, and keep- 
ing it in a cool cellar, is due to spores which are different from those 
of ordinary yeast, and produce the effects above mentioned in contact 
with air, or at a somewhat elevated temperature. It is therefore 
important to use the hopped beer under such conditions, that no such 
spores shall be introduced from the air. 

On the other hand, yeast grows well with free access of air, but its 
morbid ferments grow little or not at all under such conditions. 
Pasteur therefore avails himself of this circumstance to obtain a pure 
yeast, and having done this, he prevents, as much as possible, the 
access of air. The fermentation then goes on slowly, but an excellent 
beer is produced. Pasteur has also shown that ripe plums, when 
kept in an atmosphere of carbonic acid give off sugar, without chang- 
ing their outward appearance, and the sugar ferments, yielding alcohol 
and carbonic acid. This does not happen in air. 

Cienkowski has published an account of three bacteria greatly 
resembling each other, growing in sauerkraut and in various decom- 
posing alcoholic liquids, and having each several different forms. 
He believes in the influence of the liquid in which the ferments fall, in 
determining to some extent the nature of the fermentation. Brefeld 
found that Mucor racemosus, M. elegans and M. mucedo may be 
changed into ordinary yeast by treatment with a suitable liquid. He 
also showed that ordinary yeast requires oxygen in order to grow, but 
not to produce fermentation, and that oxygen is absorbed in large 
quantity by it, a property not possessed by any other ferment except 
Mucor. Trécul states that he has produced yeast from Penicillium, 
and vice versa. 

Kuiersim and Mayer have shown that acetic fermentation is not pro- 
duced by allowing the wine to flow over clean beech-shavings. When 
in work the shavings are always covered with myvoderma, which 
cannot be replaced by other bacteria. The temperature is much 
lower than that produced by the action of platinum-black on alcohol ; 
and the bye-products are different. A nitrogenous substance 1s 
necessary for the life of the mycoderma, and this cannot well be re- 
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placed by nitrates. The most favourable temperature is 20°—30°. 
The bacterium dies at 70°. 
W. R. 


On the Absorption of Oxygen by Yeast. By P. ScutirzenBERGER 
(Bull. Soc. Chim. [2], xxi, 2 Chem. Centr., 1874, 298). 


Tue author observed some time ago that beer-yeast absorbs oxygen. 
Following up this observation he made the experiment of macerating 
yeast in water containing air at a temperature of 35°—40° for twenty- 
four hours. The liquid filtered and evaporated, left a residue which 
resembled extract of meat both in smell and appearance, and was rich 
in nitrogen. Tyrosine, leucine and crystalline substances resembling 
creatine, sarcosine and xanthine were found in this extract, the 
quantity of which was considerably greater than that of the extract 
obtained from fresh yeast. The change of the insoluble albuminoids 
into soluble matters takes place by simple maceration of the yeast in 
water, without shaking up with oxygen, and it remains to be deter- 
mined what part the oxygen plays. 

In a second communication the author gives details of his experi- 
ments. 100 grams of fresh yeast containing 30 grams of dry sub- 
stance yielded 8 grams of soluble matter to boiling water, but after 
digesting as described, 18 grams were dissolved. 

W. A. T. 


Analytical Chemistry. 


Analytical Notes. By Hermann KAMMERER 
(Zeitschr. f. Anal. Chem., xii, 375—378). 


1. Chromium Phosphate is not noticed in most systems of qualitative 
analysis, although it is usually to be found in chrome-green. The 
author finds that if, in the course of an analysis, chromium oxide and 
phosphoric acid are obtained in solution in potash, and the liquid is 
boiled, no phosphoric acid is precipitated with the oxide of chromium ; 
the filtrate should therefore be always examined for phosphoric acid. 

2. The best method for the qualitative separation of barium from 
strontium and calcium as barium chromate, is to dissolve the carbonates; 
obtained by precipitation with ammonium carbonate, in acetic acid, and 
then add potassium chromate. The presence of ammonia salts is to 
be avoided, as they increase the solubility of barium chromate. 

(Fr. Frerichs, Deut. Chem. Ges. Ber., vii, 8300—802, proves by satisfac- 
tory analyses that this method may also be applied to the quantitative 
separation and estimation of barium in presence of calcium, strontium, 
or magnesium). 

3. The most delicate test for boron is the flame coloration by 
fluoride of boron. In order to ensure that the flame is not coloured 
by other substances, the body to be examined, mixed with silica should 
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be treated with sulphuric acid and fluor spar in a test-tnbe fitted with 
a glass or platinum jet, and this applied to the flame. For small 
quantities it is better to place a piece of marble at the bottom of the 
tube. 

4. Separation of Iodie and Periodic Acid.—Barium iodate with 
ammonium carbonate and ammonia gives within a short time, even in 
the cold, barium carbonate and ammonium iodate, whereas barium 
periodate is insoluble in and unaltered by these reagents. This 
reaction may be used for the quantitative separation as well as the 
detection of small quantities of iodic acid in periodic acid. 

5. The Detection of Nitrous Acid in Water by starch, potassium iodide, 
and sulphuric acid gives false results in presence of organic matter, 
owing to the reduction of the nitric acid set free. It is better, there- 
fore, to use acetic acid in place of sulphuric acid, as in this case the 
nitrates will not be decomposed. 

Thus out of 189 waters examined with acetic acid, the anthor found 
only six to contain nitrous acid, whereas with sulphuric acid 21 gave 
indications. All analyses in which sulphuric acid has been used, are 
therefore useless. 

In case no reaction takes place with acetic acid, the author adds 
sulphuric acid and zinc to detect nitric acid, and remarks that a rough 
estimation of the amount may be made by observing the intensity of 
the blue colour produced. 

WwW. &. P. 


On the Chemical Examination of Water. By H. Kimuerer 
(Chem. Centr., 1874, 233). 


Nirrovs acid is recognised by the colour produced in a solution of 
starch and potassium iodide, to which a pinch of zine powder and 
dilute acetic acid have been added. When nitrous acid is absent, the 
same mixture serves for the detection of nitric acid by the simple 
addition of sulphuric acid. 

R. R. 


An Experiment on Sea Water. By E. Sonstapr 
(Chem. News, xxix, 179). 


Ween a strong solution of pure iodate of potassium is added to sea’ 
water, a precipitate is gradually thrown down, consisting essentially 
of calcium iodate. When this precipitate is distilled with strong 
hydrochloric acid into excess of ammonium sulphide, a brown precipi- 
tate is formed, which when heated to redness in a current of hydrogen, 
leaves a black powder which in many respects resembles osmium. 
The best experiment gave ‘0124 gram of the metallic powder from two 


litres of sea. water. 
WwW. A. £ 
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Potassio-calcic Chromate as Indicator in Mohr’s Method of 
Chlorine Estimation. By F. Srousa (Chem. Centr., 1874, 
122). 

Porassium bichromate, freed from all traces of chlorine by recrystal- 

lisation, is dissolved in eight times its weight of water and heated to 

boiling. To the hot solution well-washed calcium hydrate is added, 
till the solution has attained a pure yellow colour, and in consequence 
of excess of lime a pellicle or skin of calcium carbonate is formed on 
the surface of the liquid when blown upon. The hot solution is filtered, 
ard concentrated by slow evaporation, whereby the excess of lime is 
separated as carbonate; or carbon dioxide may be passed through the 
hot solution, in which case great care must be taken to wash the gas 
thoroughly. The decanted solution is ready for use. 

W. S. 


Estimation of Sulphur in Coal and Coke. By Escuxa’ - 
(Chem. Centr., 1874, 301). 


Tue method depends essentially upon the combustion of the sulphur 
by atmospheric oxygen in presence of magnesia and carbonate of 
sodium ina platinum crucible, and the subsequent conversion of the 
sulphite thus formed into sulphate by ignition with nitrate of ammo- 
nium. The sulphur is afterwards weighed in the form of barium sul- 


phate. 
W. A. T. 


Estimation of Sulphuretted Hydrogen in Mineral Waters. 
By Lavup (Chem. Centr., 1874, 25). 


Excess of freshly prepared silver carbonate is added, the precipitate is 
shaken, then warmed, allowed to settle, the liquid decanted, and excess 
of the silver salt removed by means of very dilute nitric acid ; the pre- 
cipitate is then collected on a weighed filter and washed with dilute 


ammonia, then with water, and finally with alcohol of 95 per cent. 
M. M. P. M. 


Estimation of Caustic Soda in presence of Sodium Carbon- 
ate in Commercial Soda. By E. Sireawarr (Chem. Centr., 
1874, 302). 

THE process consists in titrating with standard sulphuric acid, and 

observing the point at which the sodium hydrate present is all neutra- 

lised, as indicated by the change of colour produced on a piece of good 


turmeric paper. 
. ww. & F 


Process for Determining Phosphoric Acid. By F. Jean 
(Compt. rend., Ixxviii, 1805—1306). 


Tue author recommends the following process for the estimation of 
phosphoric acid in manures and phosphatic materials :—Treat the sub- 
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‘stance with nitric acid, filter, and to the filtrate add a slight excess ot 
ammonia, then sufficient citric acid to dissolve the precipitate and form 
a perfectly clear solution, which is to be boiled for some time with 
uranium acetate. The precipitate of ammonio-uranium phosphate is 
collected on a filter, washed with boiling water, dried, ignited, and 
weighed. Exact results were obtained by this method with a mixture 
of magnesium phosphate, lime, ferric oxide, alumina and silica and 


with a native phosphate. 
EK. K. 


Detection of Arsenic. By Mayrencon and Bercerer 
(Compt. rend., Ixxix, 118—121). 


TuE following reaction, described by H. Rose, is utilised :— 
2AsH; + 6HgCl, = As, + 3Hg,Cl, + 6HCI. 


Paper moistened with corrosive sublimate is exposed to the gas evolved 
from Marsh’s apparatus. A trace of arsenic produces a lemon-yellow 
coloration, whilst a larger quantity gives a pale yellowish brown. 
Antimonetted hydrogen gives a brownish-green coloration. One part 
of potassium arsenate in 120,000 of water may be thus detected. By 
the aid of this method it is found that arsenic is rapidly absorbed into 
the human system and passes at once into the urine. The spontaneous 
elimination of arsenic therefrom in sufficient quantity to be detected 
by this method, lasted, in the case of a patient who had been saturated 
with arsenic, for twenty-two days. The exhibition of the sulphurous 
water of Eaux-Bonnes then caused a great increase in the rate of 


elimination. 
B. J. G: 


Testing for Arsenic in Sublimed Sulphur and Washed Flowers 
of Sulphur. By H. Hacer (Chem. Centr., 1874, 376). 


ArseENIc is usually tested for, according to the Pharmacopeia Ger- 
manica, by boiling the suspected sulphur with ammonia, and then 
neutralising with hydrochloric acid. This method takes tor granted 
that the arsenic exists in the sulphur as sulphide, or is converted into 
sulphide by boiling with sulphur and ammonia. Arsenious acid, how- 
ever, is the usual form in which arsenic occurs in sulphur, and it 
undergoes no change when boiled with aqueous ammonia and sulphur. 


Sulphuretted hydrogen must, therefore, be used for its detection. 
W. R. 


Behaviour of Cerium Salts towards Hydrofluosilicie Acid. 
By Fr. Srousa (Chem. Centr., 1874, 130). 


Wuen hydrofluosilicic acid is added to a solution of a cerium, lantha- 
num, or didymium salt, an amorphous silicofluoride is precipitated ; this 
precipitate is insoluble in alcohol, sparingly soluble in water or acetic 


acid, but easily soluble in mineral acids. 
M. M. P. M. 
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Comparison of the American Silver Dry Assay with the 
Wet Assay. By Ricutrer and Hiipner (Chem. Centr., 1874, 
150). 


In the mint of Guanaxuato, 320 grains (20°733 grams) of ore are mixed 
with 66 grs. litharge, 66 grs. sodium carbonate, and 3 grs. charcoal, 
and the mixture is projected into a fire-clay crucible. 20 grs. of sodium 
chloride are added, and the crucible is placed in a wind-furnace. The 
mixture is fused slowly, the furnace-cover being open. Some charcoal 
is then added, the cover is put on, the fusion continued half-an-hour 
longer, and then the fused sample is removed and left to cool. 

It is found that the American assay is not more accurate than the 
wet assay. The crucible or dry method is useful for poor gold ores 
containing chiefly quartz and ferric oxide but no sulphides; the wet 
method is cheaper and less troublesome, it is also more accurate. For 
ores which are rich in gold or contain much copper, and for all sul- 
phuretted gold and silver ores, the wet method is the best. 

W. S. 


On A. Brunner’s Colorimetric Method for Estimating Man- 
ganese in Steel, Iron, and Ores. By M. Koppmayer (Dingl. 
polyt. J., exxi, 133—135). 


A. Brunner fuses the powdered steel, iron, or ore with caustic soda, 
and by comparing the intensity of colour with normal solutions, he 
determines within a few hundredths of a per cent. the amount of man- 
ganese. The author made a number of experiments to ascertain the 
correctness of this method, using two samples of the same substance 
for comparison ; and in no case did he find that an exact comparison 
was possible, for the shade of colour was always different, usually 
different shades of grey. Even the red solutions could not be com- 
pared, or when comparison was possible, had a different intensity. 


W. R.z 


Pyrometric and Analytical Investigation of a Yellow and 
Red Brick-clay. By C. Biscuor (Dingl. polyt. J., exxi, 128— 
133). 

Two clays found at Mégeldorf in Bavaria have the following com- 

position :— 


Loss on 

SiO, Al,O;. MgO. CaO. Fe ,0:. heating. 
Yellow clay .... 82°04 9°95 0°64 0°75 3°06 367 = 10011 
Red clay ....... 6593 1252 274 336 457 1113 = 10025 


This gives a formula of 
1:43 (Al,03 9°14 SiO,) + RO and 0°66 (Al,0,, 603 Si0,) + RO.* 


The yellow clay, on washing with water, left 12°49 per cent. of heavy 
matter (pebbles, &c.), behind, and the red clay, 10°88 per cent. The 


* The ferric oxide is included in the general formula, RO. 
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former gives a tolerably infusible brick which has not the usual red 
colour, and is not durable; the red clay a fusible brick of good 
colour. A mixture of the two with a little sand yields a better pro- 
duct. An increase of silica appears to raise the point of fusion. The 
pyrometric value may be found by multiplying the quantity of silica 
in the formula by the amount of alumina if the latter figure be less 
than 1, and dividing if it be greater. The yellow clay gives the 
number 6°60, and the red clay 3°98, the higher number showing the 
higher fusing point. 
W. R. 


Determination of Clay in Arable Soils. By Tu. ScuLorsina 
(Compt. rend., Ixxviii, 1276—1279). 


THE usual method of performing the mechanical analysis of a soil is, 
as previously pointed out by the author (see Chem. Soc. J., xxiv, 
750), very deceptive, since the last portion collected, usually called 
clay, may include other ingredients in a state of extreme tenuity. 
Soils which give the same results by levigation may be quite different 
in composition and qualities, for in some cases the finest particles may 
consist principally of clay, and in others of a mixture of clay, calcareous 
matter, and sand, in which the latter predominates. The author uses 
the following process for the estimation of clay in soils. Take 5 grams 
of the prepared sample, place it in a capsule, add a little water, and 
rub to a paste with the finger, more water being gradually added and 
the suspended matter decanted off. This process is repeated until 
nothing is left in the capsule but sand, which is then thrown into the 
vessel in which all the washings have been collected ; the coarse sand, 
&c., is determined from this in the usual way. To the liquid (about 
300 or 400 c.c.) in which the clay, fine sand, and calcareous matter are 
suspended, nitric acid is now added in small successive quantities until 
the liquid remains faintly acid. The liquid rapidly clears, the clay 
being coagulated by the calcium salts formed; this coagulation also 
takes place in the absence of lime, being then due to the presence of 
the free acid; sulphuric and hydrochloric acids have the same power. 
After the treatment with acid, the mixture is filtered and washed, the 
washing being continued till the filtrate passes through turbid, which 
shows that all the lime salts and free acid are eliminated. The mixture 
of fine sand and clay on the filter is then washed off with a jet of water 
into a precipitating glass of two litres capacity, not using more than 
150 cc. of water; to this is added 1 or 2 ce.c. of ammonia, and the 
whole is digested for an hour; the glass is then filled up with water, 
shaken, and left to stand for twenty-four hours. After this time the 
quantity of sand which remains suspended can be neglected ; the liquid 
holding the clay in suspension is decanted off, and the residue washed 
into a crucible, dried and weighed: it consists of the fine sand, which is 
generally confounded with clay. 

The ammonia must be added to the clay before suspending it in 
water, in order to unite with the humic acid which has been liberated 
by the nitric acid and remains with the clay, as unless it is neutralised, 
it prevents the clay, at least partially, from remaining suspended in 
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water. The liquid decanted from the fine sand is coloured by compound 
humates. On neutralising the ammonia and slightly acidifying the clay 
and organic matter are precipitated together. To separate the clay as 
far as possible, it is better to add a few grams of ammonium chloride to 
the alkaline liquid. The clay then coagulates, and the organic matter 
for the most part remains in suspension. After standing, the greater 
part of the liquid may be decanted off, and the remainder thrown with 
the clay on a tared filter, dried at 100°, and weighed. The amount of 
ammonium chloride required varies with the quantity of humates pre- 
sent; if they are very abundant, 20 grams may be necessary. 

The ordinary determinations of clay in soils are much too high; a 
stiff soil contains from 16 to 20 per cent. of real clay, and 35 per cent. 
is the maximum which the author obtained by this method. 

E. K. 


Methods for the Chemical Analysis of Soils. By W. Knop 
(Landw. Versuchs-Stat., xvii, 70—87). 
TaEsE methods are the same as those given in the author’s “ Bonitirung 
der Ackererden,” and other papers. E. K. 


Platinum Crucible Guard. By F. Srousa 
(Chem. Centr., 1874, 114). 


To avoid the inconvenience of the gradual loss of weight suffered by 
platinum crucibles when exposed to high temperatures over the lamp- 
flame, and also the inaccuracies likely to be caused by the action of the 
gaseous constituents of the flame upon the substance in the crucible, 
the author places the crucible closed with a temporary lid within a 
larger one. A large crucible, with cracks or rifts in the bottom or 
sides, may be used, the rifts being first covered and stopped by means 
of a doubly folded piece of platinum foil. The ignition may continue 
a day together without any perceptible loss in weight accruing to the 
inner crucible. If the outer guard-crucible be kept well polished and 


smooth, it will suffer but very little from the action of the flame. 
W. &. 


Use of Potassium Dichromate in Ultimate Organic Analysis. 
By. 8S. W. Jonnson (Amer. J. of Sci. [3], vii, 465—468). 


Ir was found that the combustion of organic substances could be 
effected by using, as the oxidant, a mixture of potassium dichromate 
and fire-clay in the proportions of 2 to 3. The clay was first freed from 
carbon and hydrogen by ignition with 8 per cent. of dichromate, and 
thus prepared was mixed with the proper quantity of commercial dichro- 
mate which had been purified by recrystallisation and fusion. For the 
combustion of graphite from iron, the proportion of dichromate was 
raised to 55 per cent. (1: 1°1). 

The mixture is somewhat hygroscopic, but not to an extent sufficient 
to vitiate results, if Bunsen’s method of mixing in the tube is employed. 
The results of several experimental determinations are given. 


Cm. &. 
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The Quantitative Determination of Potassium Cyanide in 
Silver Baths which have been used for Electroplating. 
By G. C. Wirrsrein (Dingl. polyt. J., eexii, 137—141). 

(1.) Tue total quantity of potassium existing as potassium cyanide, 
silver-potassium cyanide, carbonate, and cyanate, is first determined 
by mixing 20 c.c. of the bath-solution with 14 c.c. of acetic acid of the 
strength of 20 per cent. evaporating, extracting the residue with abso- 
lute alcohol, evaporating the alcohol, treating the residue with hydro- 
chloric acid, and weighing the salt as KCl. 

(2.) The potassium in combination as KCy.AgCy, is determined as 
chloride by precipitating the silver with ammonium sulphide from 
20 c.c. of solution, and caiculating the potassium chloride from the 
silver sulphide obtained. 

(3.) The potassium existing as carbonate is determined by adding 
calcium chloride, and weighing the calcium carbonate precipitated. 

(4.) Knowing, then, that in the impure cyanide used in manufac- 
tures there is, for every 7 equiv. of cyanide, 3 equiv. cyanate, the 
amount of potassium as cyanate present in the bath may be calculated. 

Lastly, deducting from the total quantity of potassium chloride 
obtained in (1), the quantities of the same salt equivalent to the 
silver-potassium cyanide, the potassium carbonate, and potassium 
cyanate, as determined in (2), (3), and (4), the remainder is the 
quantity of potassium chloride equivalent to the cyanide of potassium 
which was present as such in the bath-solution. The determination 
of this quantity of free potassium cyanide is the whole object of the 
analysis, as upon it depends the capacity of the bath to take up 
fresh quantities of silver, and to be used for further electro-plating 
operations. E. W. P. 


Estimation of Alcohol. 
By E. Duciavx (Ann. Chim. Phys. [5], ii, 233—253). 


A GIvEN mixture of alcohol and water has a lower surface-tension 
than a mixture containing less alcohol. If a pipette (conveniently of 
5 ¢.c. capacity) be constructed to deliver 100 drops when filled with 
water, the following are the number of drops which the subjoined mix- 
tures of alcohol and water, at 15°, will give in the same apparatus : — 


Per cent. Per cent. Per cent. r 
alcohol (by _ of alcohol (by = ot aleohol (by pe of 
volume). _— volume). a volume). —_* 
acters 107 Ee caries 154 ee 235 
sonra 113 _ Ee 157 ee 243 
Bvsigieisse:< 118 | eee 160 BO ea se-00 247 5 
ee $2275. £16 60.040 163°5 | 69...... 251 
Wiiraiclsres 126°5 J 17...... 167 GO soos 3 253 
_ 130°6 § 18 ...-.. 170 (nee 255 °5 
7 voces 134 eee 173 FD seceve 257 
B rccece 137°5 | 20...... 176 ere 258 °5 
FN eeisieneis 140°5 | 25...... 192 BB sc ccce 259 5 
BD nivicwss 144 BD o026 204°5 | 90...... 261°5 
ore 147 Bd we eee 216 BOO 606500 270 
Ee waesa 150°5 | 40...... 225 °5 
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The author also gives the number of drops for the same mixtures at 
5°, 7°5°, 10°, 12°5°, 17°5°, 20°, and 22°5° temperature. It will be 
noticed that the indications afforded by this method are most delicate 
with mixtures containing very little alcohol. After quoting from 
Salomon (Annalen der Hnologie, i, 364), a detailed criticism on the 
various methods for determining alcohol in wine, the author gives the 
following as the relation betweea the amount of alcohol contained in 
ordinary wines, and their surface-tension, as indicated by his method, 
at 15°:— 


Per cent. No. of | Per cent. No. of | Per cent. No. of 
alcohol (by; drops. falcohol (by; drops. falcohol (by; drops. 
volume). volume). volume). 
BS wccccs 119 °5 D ceaesn 141 ) oer 157 5 
D svcees 124 © basen 145 ‘5 IS cocces 161°5 
D sesees 1298S 7 WO o000 149 °5 14 wcseve 165 °5 
GS cccces BOGS FUE ccc cs 153 5 BB x00 169 
T sccces 137 


The results obtained at each of the temperatures above named are 
also given. The method takes but two or three minutes to carry out, 
and greater accuracy is claimed for it than is attainable by the use of 
ordinary alcoholometers. 

The presence of alcohols higher than ethylic, or of ethers, also 
diminishes the surface-tension. The following variations in the number 
of drops were produced in water, and in a weak and a strong alcoholic 
liquid by adding different quantities of acetic ether :— 


Weight of acetic ether in Nil Gram. | Gram. | Gram. | Gram. 
10 c.c. of liquid. . 0°0012 0024 006 “012 
WORE 02 04. 00s0c00ee ecoeee| 100 104 108 118 129 
Alcohol, 1-9 per cent. by yol. 112 116 119 125 P 
Alcohol, 19 per cent. by vol...| 175 177 ? 181°5 P 


Butyric acid gave the following results :— 


Weight of butyric acid in Nil Gram. | Gram. | Gram. | Gram. 
10 c.c. of liquid. ™ | -0014 | 0028 | -0068 | ‘0136 


Water ....sscee co cccccee 100 105°5 111 128 147 


Alcohol, 19 per cent. by vol. | 112 1165 121 134 151 


Alcohol, 28°4 per cent. by vol.| 201 ? 202 205 212 


The effect produced on alcoholic liquids of other strengths is also 
given in the original. Notwithstanding these results, the author 
VOL. XXVII. 34 
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believes that ordinary wines do not contain enough of these substances 
to interfere seriously with the accuracy of his method. If, however, 
there is reason to suspect their presence in any quantity, the greater por- 
tion of the alcohol is distilled off fractionally, and the sp. gr. of each dis. 
tillate is compared with its surface-tension. This will show if any of 
the more volatile compounds are present, while a similar examination of 
the contents of the retort will detect the less volatile. The substances 
which thus alter the surface-tension are removable by charcoal. On 
washing the charcoal with water till it is free from alcohol, and then 
passing ether through it, these substances are dissolved. On evapo- 
rating the ethereal solution, oily drops are obtained, having a vinous 
odour. The greater part of these ethers and higher alcohols are 
derived ‘from irregular fermentations in the scum. The wine pressed 
from the latter gives, on distillation, an alcoholic liquor of lower sur- 
face-tension than would be indicated by its density. These bodies are 
not produced by the healthy life of yeast: a sample of the latter, which 
had been kept in a vacuum for eight months unchanged, was suspended 
in an alcoholic liquid, and the latter distilled: the surface-tension of the 
distillate was the same as that indicated by its density. “ 
B. J. G. 


On Vidal’s Ebullioscope. By M. E. Matticaup and Malle. E. 
BrossaRvD-Vivau (Compt. rend., lxxviii, 1470). 


THE observation made by the late Abbé Brossard-Vidal that sugar, 
resins, and tartaric and citric acids, do not alter the boiling point of 
alcohol in which they are dissolved, suggested to him the application 
of the boiling points of mixtures of alcohol and water to the determi- 
nation of the alcoholic strength of wines and other spirituous liquids. 
He devised for that purpose, under the name of the ebullioscope, an 
instrument which has been perfected by MM. Jacquelin and E. Malli- 
gaud. 

It consists of — 

1. A lamp, with wick for an uniform combustion. 

2. A chimney placed above the wick, to limit the heating surface. 

3. A conical boiler, closed at the top by a screw disc pierced with 
two holes, one to hold a bent thermometer, the other to hold a refri- 
gerating condenser formed of two concentric cylinders. To the 
lower part of the boiler a small cylinder is fixed vertically, this 
cylinder or tube being curved circularly, and twisted spirally. This 
tube, which fills itself from the boiler, passes through the box of 
the chimney, and so receives on a portion of its surface all the heat 
of the flame. The liquid in the tube thus heated circulates through 
the boiler until the whole is in a state of ebullition ; about this time the 
mercury in the thermometer becomes stationary, and should remain so 
fcr about ten minutes. 

4, A mercurial thermometer curved at right angles, and so arranged 
in the boiler that the bulb may be plunged into the liquid, or kept in 
the vapour at will. 

5. A horizontal rule fixed to the lid of the boiler, and graduated into 
degrees of alcohol, serving as a support for. the thermometer. A 
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sliding scale is also fitted to this, wherewith to register the barometric 
pressure. ; 

Sixty-seven experiments with one instrument gave extremely con- 
cordant results. Six different instruments with one wine gave iden- 
tical results. Many other experiments are quoted. The instrument, 
it is thought, will be of great use, as with very small quantities 
of liquids (70 c.c.) determinations of alcoholic strength may be made 
by it with perfect accuracy in nine minutes. 


ee 


Estimation of the Theoretical Yield of Raw Sugar. 
By C. Scue1BLER (Chem. Centr., 1874, 138). 


THE sugar is acted upon in a small flask by means of a washing liquid, 
previously described by the author. The flask carries a cork with two 
holes, and a slit by which air may enter. Through one of the holes a 
glass tube passes, the lower end of which is somewhat widened, and 
fitted with a plug of felt; through the other hole another tube passes, 
by which the washing liquid is introduced. The first-mentioned tube 
is connected with a glass tube coming from a second flask, like- 
wise fitted with another tube, which may be closed at pleasure. 
When the sugar is acted on by the washing liquid, the air is sucked 
out of the second flask, and the liquid thereupon rushes into this flask, 
whilst the felt plug serves as a filter to retain the sugar. 


M. M. P. M. 


Examination of Beet-roots for Grape Sugar. 
By G. Krause (Chem. Centr., 1874, 105). 


BEET-ROOTS in a normal state contain, in addition to cane-sugar, pro- 
teids and salts, about ‘1 per cent. of glucose; after storing during the 
winter they may contain ‘3 to “4 per cent. The author estimates the 
glucose by adding to 100 c.c. of the fresh beet-juice 10 c.c. of lead 
acetate solution (sp. gr. 1°35), shaking and filtering; precipitating 
excess of lead with carbonic acid, filtering, and adding sodium car- 
bonate until alkaline. The solution is then heated to boiling for 15 
minutes, the coagulated albumin filtered off, and the clear solution 
heated to between 90° and 100° with Fehling’s solution. 
E. K. 


Bloch’s Feculometer for determining the amount of Pure 
Starch in Potato-starch. By Cionz (Dingl. polyt. J., cexi, 
397— 399). 


Tue principle of this instrument is based on the fact that 10 grams of 
pure dry starch, on being shaken with water, occupy 17°567 cubic 


centimeters. If 10 grams of starch be shaken with water in a tube’ 


containing about 20 c.c. and graduated into 100 equal parts, from 
17°5 cc. down, and allowed to stand for two hours to settle, the 
volume which the starch occupies in the tube will give the percentage 
of pure starch; if it is impure it will not settle well. 


W. R. 
322 
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Pyrogallol and Salts of Iron. By E. Jacquremin (Ann. Chim. 
Phys. [4], xxx, 566—571; and Compt. rend, Ixxviii, 1155— 
1158). 


PYROGALLOL produces in a solution of pure ferrous sulphate a white 
milky precipitate, which disappears on exposure to the air, the liquid 
turning blue. The presence of’ a ferric salt is therefore required to 
obtain the characteristic reaction of pyrogallol, but the quantity must be 
small. Thus, on using a mixture of 2 parts of ferric salt to 100 of ferrous 
sulphate, the blue colour changed in a few minutes into red. The red 
solution of pyrogallol and a ferric salt deposits a precipitate on stand- 
ing, consisting first of pure purpurogallin ; then a mixture of this body 
and tannomelanate of iron is obtained, and at last only the latter 
compound is formed. 

When ammonia is gradually added to a dilute solution of ferric 
chloride and pyrogallol, the red solution first becomes blue and then 
bright red. On adding acetic acid the blue colour is restored, but 
changed into a greenish tint by an excess of the acid; when now 
ammonia is added, the liquid again becomes blue and then red. Hydro- 
chloric acid also destroys the blue colour, the original red being repro- 
duced. By means of this reaction the presence of 1 part of a ferric 
salt in 100,000 of water can be easily detected, and even on using only 
1 c.c. containing 0°00005 gram, the liquid acquires a distinct amethyst 
tint. When pyrogallol is added to a solution of ferric chloride and 
potassium ferricyanide containing a slight excess of the latter, a blue 
precipitate is formed, which is soluble in water. Ammonia changes 
this colour into an amethyst-red, and acetic acid again into blue. 
When pyrogallol is added to ferric acetate or a mixture of a ferric 
salt and an organic salt of the alkali-metals or metals of the alkaline 
earths, a beautiful purplish-blue solution is obtained, which by alkalis 
is coloured beautifully red. Organic acids restore the blue colour, 
while inorganic acids turn the liquid reddish brown. The blue liquid 
is also formed by using ammonium succinate, gum-arabic or its com- 
pound with lime, or an alkaline solution of albumin, but not by the 
compounds of lime with the sugars, or by ferric acetate which has been 
= from ferric sulphate and lead acetate and heated for some 

ours on a water-bath; it is known that this solution is also without 
action on potassium ferrocyanide. The colour of the blue compound 
is so intense that one gram of ferric chloride is sufficient to impart 
a reddish-purple colour to two hectolitres of water. When the blue 
solution is boiled, a bluish-black precipitate, insoluble in alcohol, is 
formed, and a similar change takes place slowly at the common tem- 
perature. A solution of pyrogallo-ferric chloride may sometimes be 
used in place of litmus. Thus, while red litmus is not changed by 
aniline, an acid solution of the former assumes a beautiful blue colour 
on addition of aniline. 


C. S. 


a ee ee ee | 
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Detection of Picric Acid in Beer. 
By H. Brunner (Arch. Pharm. [3], ii, 343). 


THE property possessed by most woollen yarns of precipitating picric 
acid completely from its solutions was first applied to the detection of 
that acid by Pohl. Brunner observes that the dyeing of the wool is 
rendered easier and more certain by the application of a moderate heat 
(that of the water-bath) and by previously acidulating the beer with 
hydrochloric acid. It must be observed, however, that, besides the 
picric acid, which stains the wool deep yellow, other colouring ex- 
tractive matters are thereby separated from the beer, which give to the 
whole a dingy brown-yellow colour. The presence of the picric acid 
may, however, be detected by warming the wool with aqueous ammonia, 
filtering, concentrating to a small bulk on the water-bath, and adding 
a few drops of solution of potassium cyanide. If the smallest trace 
of picric acid be present, a red coloration will then be produced, due to 
the formation of potassium isopurpurate— 


C;H;(NO,);0 + 3HCN + H,0 = Co, + NH; + C.,H;N;0,. 
By this method a milligram of picric acid may be detected in a pint of 
beer. 

H. W. 


Detection of Turpentine in Liquid Storax 
By H. Hacer (Chem. Centr., 1874, 378). 


5 GRAMS of storax are fused in a test-tube over a water-bath, half its 
volume of absolute alcohol is added, and the liquid shaken. It is then 
extracted three or four times with petroleum ether, which is evapo- 
rated over a water-bath, leaving styrol and styracin. The residue 
should be colourless, have a pleasant odour, and show a blue fluo- 
rescence. In presence of turpentine it is yellow and possesses the 
odour of turpentine. In the case of good storax the residue, on evapo- 
ration, should represent 45°55 per cent. of the original or, . 


Remarks on the Testing of Milk. 
By L. Mexxuen (Chem. Centr., 1874, 378). 


Tue author has not been able to apply Sacc’s test for water in milk. 
It consists in adding an equal volume of alcohol of 0°88 sp. gr. When, 
if the milk is pure, a curd, equal in volume to the original quantity of 
milk, is said to separate, but if the milk be adulterated with water the 
curd remains suspended in the milk. The author applied this test to 
pure milk, to milk diluted with one-fifth of warm water, and a similar 
sample diluted with a fifth of cold water. No difference in the three 
samples could be observed, even after two days. 


W. KR. 
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The Estimation of Milk-Fat. By M. Léwir 
(Pfliiger’s Archiv. f. Physiologie, xi, 65—71). 


In order to determine the cause of the discrepancies of different 
experimenters relative to the normal percentage of fat in human milk, 
Léwit was induced to compare the relative accuracy of various 
methods of estimating the quantity of fat in milk. He finds that 
Trommer’s method and Hoppe-Seyler’s yield results accordant among 
themselves and with one another; whilst Schukowsky’s method (pre- 
cipitation with a mixture of ether and alcohol, filtration, evaporation 
of the filtrate, and extraction of this with ether) gives results which 
are too low. 
T. §. 


Opium Testing. By C. Arnoupi (Chem. Centr., 1874, 54). 


500 crams of dry opium are digested in 3 oz. of distilled water for 24 
hours ; the liquid is poured through a weighed filter; and the in- 
soluble part again digested with the same quantity of water for the 
same length of time. The insoluble part is then collected on the 
filter, washed with water so long as the washings are coloured, dried, 
and weighed. Good opium should not leave more than 200 grams of 
insoluble residue. 

The solution is concentrated to 5 oz., filtered, shaken with bone-char, 
and again filtered; to the liquid a slight excess of ammonia is now 
added, whereby a precipitate of impure morphine is obtained; and 
this precipitate, after warming to expel excess of ammonia, is col- 
lected and weighed. Good opium yields 14—19 per cent. of impure 
morphine. 

M. M. P. M. 


Phosphoric Acid as a Test for Alkaloids. 
By Nowak and KratrscumeEr (Chem. Centr., 1874, 27). 


THe authors recommend .phosphoric acid, especially as a test for 
atropine. No details are given. 
M. M. P. M. 


Chemical Examination and Comparative Composition of 
some Specimens of Preserved Meat. By T. R. Ocitvie 
(Chem. News, xxix, 180—182). 


Tus paper contains details of the analysis of Australian preserved 
mutton, and a comparison of its composition with that of home grown 
uncooked mutton and Liebig’s extract of meat. The results cannot 
be satisfactorily condensed. 


W. A. T. 
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Detection of Cotton Threads in Linen Cloth. By R. Bérrczr 
(Chem. Centr., 1874, 379). ° 


Linen may be dyed pink with an alcoholic solution of rosolic acid, 
and subsequent treatment with sodium carbonate in concentrated solu- 
tion and caustic soda. Cotton on the other hand remains unaltered. 


W. R. 


On the Estimation of the Extractive in Malt by the so- 
called Method of Two Filtrates. By E. Weiss (Chem. Centr., 
1874, 285). 


Technical Chemistry. 


Photographie Pictures on Platinum, Iridium, &c. 
By Wit tts, Jun. (Chem. Centr., 1874, 583). 


Tue author has patented a process which consists essentially in 
saturating paper or wood with a solution of platinum, iridium or gold 
salts, or a mixture of them, then drying and coating the surface with 
an oxalate or tartrate of iron, again drying, and exposing to light 
under a negative till a pale brown picture appears. By treatment 
with a neutral solution of potassium oxalate, the brown colour is 
changed to deep black. The following three receipts are given :— 

I. The paper is treated with a solution of 1 part of potassium 
platino-chloride in 48 parts* of water. After drying, it is saturated 
with a solution of 1 part of lead nitrate in 12 parts of water, again 
dried, and wetted with a solution of 1 part of iron oxalate in 8 parts 
of water, to which a little oxalic acid has been added to make the 
oxalate dissolve. 

After drying, the paper may be exposed under a negative. The 
picture is floated on a hot solution of potassium oxalate, and after- 
wards washed with a weak solution of oxalic acid, with water, with 
hyposulphite, and again with water. 

EI. Proceeding in the same manner as in the first process, a solution 
of silver nitrate in 60 parts of water is substituted for the lead nitrate. 
After coming out of the oxalic acid solution, the pictures are dipped 
into a strong solution of ammonium chloride, or into a weak solution 
of ammonia, and finally washed with water. 

III. The paper is soaked in a solution of 1 part of platinum bromide 
in 40 parts of water, then after drying, in a strong solution of ferric 
tartrate, and again dried. The paper is then exposed to light, and 
the picture intensified by floating on a hot solution of potassium 
oxalate. 

The picture is then dipped into weak oxalic acid, washed with water 


and dried. 
W. A. T. 


* This is more than cold water will dissolve. 
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_Photochemical Experiments. By Mrrcet 
(Chem. Centr., 1874, 110—112). 


THE presence of moisture exercises a considerable influerce upon the 
decomposition of certain salts by light; thus, if a thin layer of a salt 
which is acted upon by light be spread on the surface of paper and 
slightly moistened,'a metallic film is formed which is homogeneous, and 
allows the paper to be seen through itself; on the other hand, if the 
layer be dried a little, the salt is reduced in another way, and the 
metallic film appears non-homogeneous ; it adheres to the paper, and 
appears very dark or even black. By taking advantage of these facts, 
engravings, &c., may be copied so as to produce the lighter and 
darker lines. In the same way other substances than water may influ- 
ence photochemical decomposition ; thus, a solution of silver nitrate when 
spread upon paper is acted on with comparative slowness by light, while 
if mixed with zinc oxide, a substance which in itself is not sensitive, 
silver nitrate is quickly decomposed by light. Silver iodide is much 
less sensitive than the corresponding chloride or bromide ; but if this 
salt is mixed with silver nitrate, the mixture is readily acted on by light ; 
this fact, according to Merget, depends upon the decomposition of the 
nitrate by the iodide, the subsequent reduction of the silver salts thus 
formed by the light, and the action of some of the products of this 
reduction, especially of ozone, upon the silver iodide itself. The author 
believes that all cases of photochemical action are much influenced by 
the presence of some substance which may act as the starter of the 
decomposition. 
M. M. P. M. 


Photostereotyping. By F. Finx (Chem. Centr., 1874, 28). 


HALF-AN-OUNCE of potassium dichromate is dissolved in 74 ozs. of water, 
and 1 oz. of pure gelatin is added with gradual warming; when this 
solution is nearly boiling, it is filtered through muslin, and the filtered 
liquid spread over plates, so as to form a layer 14 lines thick, in the 
dark chamber. These plates require two days to dry. The prepared 
plate is placed upon the diapositive and exposed for 10 to 30 minutes 
in the copying frame to diffused light; it is then removed in the dark, 
and placed in lukewarm water till the impression comes out in relief, 
when it is dried with filter-paper and coated over thinly with glycerin. 
The plate may then be coated with a thin layer of gypsum, over which, 
when removed, an easily fusible metallic alloy may be poured; a 
printing plate is thus obtained. 
M. M. P. M. 


Improvements in Photolithography. By Pav 
(Chem. Centr., 1873, 471). 


By using albumin instead of gelatin with the bichromate of potash, a 
finer and more delicate picture is obtained. The unaltered parts are 
dissolved off by cold water, and the roughening of the surface of the 


pap 
whi 
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paper is avoided by using the copying paper of the Autotype-Company, 
which has an ivory-like smoothness, and is unaffected by cold water. 


G. T. A. 


A New Photographic Printing Process. By W. B. Woopsury 
(Chem. Centr., 1874, 236). 


A erat plate coated with a solution of gum, glucose and ammonium 
dichromate, is quickly dried and exposed to light under the photo- 
graphic positive. When this plate is moistened by breathing upon it, 
the surface presents gradations of stickiness, so that when sprinkled 
over with powdered glass or emery, beginning with the coarsest of 
three degrees of fineness, and ending with the finest, the more viscous 
portions are covered by the larger particles, while the parts most 
acted on by the light retain only the smallest. After the plate has 
been hardened by exposure to light, an impression taken from it in 
soft metal yields an electrotype possessing the proper grain for copper- 
plate printing. R. R. 


On Boiler-incrustation and Water for Feeding Boilers. 
By Ferp. FiscuHer (Dingl. polyt. J., cexii, 208—220). 


THE composition of boiler-incrustation depends on the pressure to 
which the boiler has been subjected, and the nature of the water with 
which the boiler is fed. Gypsum loses half its water of crystallisation 
at 100°, and the other half between 126° and 132°. It is more easily 
soluble in water containing sodium or magnesium chloride in solution 
than in pure water; but at temperatures exceeding 140°, it ceases to 
be soluble in sea water, and probably at a lower temperature in fresh 
water, owing to its losing its water of crystallisation. The author has 
analysed a large number of water residues and boiler-incrustations. 
He shows the effect of pressure on the solubility of calcium sulphate 
by the following analyses :— 


At 3 atmos. At 15 atmos. After blowing 
press. press. off steam. 

ici lilies . 0°885 gram. 1-136 3-028 
CEeetessccsonscse SORE @ _ — 

BEE, sccccenes oe OO 0-189 0-769 
rrr ere _— 0°104 5161 
| eee 4743, 0°478 9°582 
Residue on evaporation 7°210 _ ,, — 18°864 


The calcium sulphate in boiler-incrustations exists almost always as 
CaSO, + 4H,0. In boilers which have been submitted to a very high 
pressure, it occurs anhydrous. Magnesia exists as hydrate. The 
magnesium carbonate is decomposed at a temperature little above 100°. 
Probably also, magnesium sulphate undergoes mutual decomposition 
with calcium carbonate, the carbonic acid escaping. From a number 
of analyses given, it is noticeable that the higher the pressure, and 
consequently the higher the temperature, the larger the quantity of 
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2CaSO, + H,0, in comparison with the CaCO;; when the pressure 
exceeds 3—3°5 atmospheres the calcium sulphate becomes anhydrous, 
The addition of soda to the water increases the proportion of calcium 
carbonate, but at the same time, it increases the total quantity of 
residue. If caustic lime be added to the water, it is sometimes de- 
posited as a crust. In making an analysis of water to be used for 
feeding boilers, it is necessary to determine accurately how much 
calcium carbonate is deposited on boiling; next, the amount of cal- 
cium sulphate and magnesium chloride. The alumina and iron are 
of less importance, and organic matters need not be determined—car- 
bonic acid must be directly determined. The author proposes to show 
in his next paper the damage which boilers suffer from the formation 


of incrustations, and how their formation is to be prevented. 
W. R. 


De Haen’s Process for Purifying the Feed-water of Steam 
Boilers. By R. We1niine (Chem. Centr., 1874, 237). 


Tue author speaks very favourably of this process, and mentions its 
adoption in Krupp’s great steel works at Essen, where it is said to be 
applied to the feed-water of 310 steam boilers. 

R. R. 


Pulverisation of Chlorates for Pyrotechnical Purposes. 
By A. GawaLovskI (J. pr. Chem. [2], ix, 240). 


Tuis may be safely and conveniently effected by introducing panes of 
glass into a hot saturated solution of the salt to be operated on, and 
scraping the fine deposit from the panes by means of a card. 

The ignition of a mixture of potassium chlorate and sugar by sul- 
phuric acid may be conveniently demonstrated by dropping it into a 
basin moistened with the acid. 

T. B. 


Preparation of Artificial Fuel, especially Charcoal Bricks. 
By Prof. WEBER (Dingl. polyt. J., eexi, 486). 


Tue attempts to increase the value of lignite and turf, as fuel, 
by coking have been unsuccessful, whilst by the compression of this 
material good results are obtained. The gas generated in the coking 
is used as fuel, and is valuable in an economical point of view, as also 
in certain special cases. The dust furnished in the above processes is 
valuable in metallurgical operations. In many cases a fuel is required 
which must be as light as possible, burn slowly, and yet not be extin- 
guished by a limitation of the supply of air. The substances used 
in such a preparation are pulverised charcoal, nitre, and a binding 
material. Compression of a damp mixture of powdered charcoal, coal, 
with addition of nitre and paste is the main object of Britton’s patent. 
Gedge recommends the use of this fuel in small stoves or furnaces for 
waggons, and in workshops, for temporary purposes in which no great 
heat is required. 
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It is also useful as a fuel for stoves for warming railway carriages. 
This end is attained by burning the fuel in a specially constructed 
stove, in which it lies on a support of thick wire basket-work, the stove 
being arranged under the seats and the vapours being carried off by 
ipes. 

The use of this fuel furnishes also a convenient means for generating 
carbon dioxide in the rooms of newly-built houses, for the purpose of 
drying, hardening, and carbonating the fresh plaster on the walls and 
ceilings. 


W. S. 


Direct Determination of the Degree of Intensity of Explosive 
Mixtures. Application of the Method to Gunpowder. By 
M. CHaBrieR (Compt. rend., Ixxviii, 1138—1141). 


Tur author has shown, by numerous experiments, that the current 
opinions as to the comparative efficacy of the various means of tritu- 
ration, and of the peculiar properties which they communicate to gun- 
powder, are, as arule, untenable. It is usually believed that powder 
manufactured in stamping mills, is more suitable for bronze artillery 
as it does not give out so much flame. The powder, when triturated 
in mills, is ground for three or four hours, but it is generally agreed 
that this operation may be abridged by previous pulverisation in drums, 
The method of trituration and the fineness, &c., of the powder, may be 
discovered by exploding a quantity spread as evenly as possible on 
paper coloured with iodide of starch and gummed on strips of glass. 
About half a gram of powder is used for the experiment. After ignition, 
black spots may be observed on the paper, caused by small grains still 
unexploded having impinged on it. They are formed in larger number, 
and each impression is fainter the more finely the powder has been 
ground. These black spots surround a white space which also is larger 
with finely divided powder. If a coarse powder has been employed, 
this white spot is surrounded witha reddish ring. Spots of potassium 
carbonate may be observed outside the white ring in the middle. The 
appearance of small globules of potassinm nitrate and nitrite is an indi- 
cation of a badly triturated powder. Powders containing much sulphur 
give a yellowish deposit. By careful experiments the author has suc- 
ceeded in determining the time ‘necessary to produce an ordinary 
powder in the mill with an error of not more than a few minutes, and 
in observing the moment when the powder is changed in appearance 
during the first hour; he has noticed the ceasing of this action after 
the first hour, and has proved that quick grinding in the mill is prefer- 
able to slow trituration in drums. 


W. R. 


On the Hunt and Douglas Copper Process. 
By R. Siemens (Dingl. polyt. J., cxxi, 184—186). 


Tus process is based on the reaction— 


2¥F eCl, “+ 3Cu0O = Cu.Cl, + CuCl, + Fe,0;, 
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the cuprous chloride being dissolved by calcium chloride or common 
salt. The carbonates of the alkaline earths are hardly acted on. But 
simple and complete as the process appears at first sight, objections 
may be raised against it. The iron hydroxide is deposited in the ore, 
uniting with the escaping carbonic anhydride and prevents the further 
action of the ferric chloride. To prevent this, the ore would require 
to be reduced to fine powder, and gently ignited to expel carbonic 
anhydride from the malachite. Even this would be but a partial 
remedy, for the ore would require to be agitated during its treatment 
with ferric chloride. Cuprous chloride is by no means soluble, and 
extracting with hot liquor would be more efficacious in dissolving it. 
This process would be too expensive to employ for poor ones, and rich 
ones may be smelted more profitably. 
W. R. 


On Bismuth: its Alloys with the Alkaline-metals, and its 
Purification. By C. Méuu (Dingl. polyt. J., exxi, 187—192). 


A sINGLE fusion with potassium nitrate is not sufficient to free bismuth 
from arsenic and sulphur; but the following process may be applied :— 
Bismuth containing arsenic and sulphur, when heated in a tube, parts 
with these impurities, the former being evolved as arsenious oxide and 
the latter as sulphurous acid. If it is powdered, mixed with half its 
weight of sodium and potassium tartrate, and heated to bright redness in 
a covered crucible for an hour, it loses a portion of its weight. The slag 
contains bismuth sulphide, and the bismuth a small quantity of potassium 
or sodium. The alloy thus produced has not so red a tint as pure bismuth, 
and tarnishes more easily. It is more brittle, and the surface attracts 
moisture from the formation of potash or soda. In contact with water 
it evolves hydrogen with great violence if the water be boiling. To 
remove the alkali-metal, the alloy must be kept fused in an open basin. 
The potassium or sodium soon oxidises and floats on the surface of the 
bismuth. As soon as the bismuth begins to oxidise, it is free from 
impurity, and may be poured out. To remove every trace, it may be 
stirred with a piece of wood or fused with a little nitre. Analyses 
showed that the alloy contained from 2°8 to 4°65 per cent. of potassium. 
Bismuth may be thoroughly purified by heating it till a quarter of the 
whole amount is oxidised, grinding the residue to powder, mixing it 
with a quarter of its weight of potassium carbonate, charcoal, and dried 
soap, and covering with a layer of charcoal. Itis then kept at a bright 
red heat for an hour. It is allowed to cool, and finally freed from 
potassium in the manner already described. 


W. R. 


Note on certain Reagents by means of which Surface-colo- 
rations of various Tints may be produced upon Bronzes: 
with Special Reference to the recent Communication of 
H. Morin. By P. Curistor.e and Bovitnert (Compt. rend., 
Ixxviii, 1019). 

Tue authors having undertaken experiments analogous to those of 

M. Morin have obtained similar results. They have examined the 
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surface-coloration of eighteen specimens of bronze, both of Chinese and 
Japanese mannfacture, and have satisfied themselves that the much- 
admired black lustre of the bronze is due to the presence of a certain 
proportion of lead in the alloy. At the same time they wish to direct 
especial attention to the fact that it is in reality unnecessary to have 
recourse to bronzes containing lead in order to obtain the best colours, 
inasmuch as they have, for some time past, obtained excellent results 
with pure hammered, and with electrolytically deposited copper. After 
numerous trials, they have decided in favour of this latter metal, pre- 
ferring it even to bronze itself, and they think that the alloys suggested 
by M. Morin would, on account of their brittleness and want of stability, 
be unlikely to supersede it in the hands of the manufacturer, except, 
perhaps, in a few unimportant instances. 

The colour of the finished article is artificially produced by a pro- 
cess of oxidation or sulphuration of the surface of the metal, but the 
authors do not give, in this communication, any details as to how this 
operation is conducted. 

J. W. 


Incidental Results of Danks’s Puddling Process. 
By Tu. Drown (Chem. Centr., 1874, 107—110). 


A sHort summary of Danks’s process and of Siemens’ method of obtain- 
ing malleable iron directly from the ores. 
M. M. P. M. 


Etching of Iron and Steel. By F. Kick 
(Dingl. polyt. J., cexii, 40). 


Tue solution recommended for etching iron and steel, with a view to 
determine the quality of the metal, is one part of hydrochloric acid with 
one part of water, and to one litre of this acid one drop of concentrated 
solution of antimonious chloride is added. The antimonious chloride 
prevents the rusting of the etched parts. The effects of this solution on 
various sorts of iron are described, as well as the internal structure 
of the metal etched. Soft and fine-grained iron appears to be more 
equally acted on by the acid than other sorts. 
ma GW. F, 


Mode of Action of Animal Charcoal. By F. Meyer 
(Chem. Centr., 1874, 270—272). 


Tue author finds that the decolorising power is independent of the 
presence or absence of gelatin in the bones from which the charcoal is 
prepared. Neither is it due to the carbon, but it is, he believes, the 
result of surface adhesion; and, availing himself of this kind of action 
in clay, he has succeeded in preparing from this substance a cheap 
substitute for the bone charcoal, possessing even greater decoloris- 
ing power than the more expensive material. As one object in the 
employment of animal charcoal in the manufacture of sugar is the 
removal of lime, he examines the action of the charcoal in this 
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respect, and is led to the conclusion that this effect is not due directly 
to the carbon, but to carbonic acid. 


R. R. 


On Distillation of Acetic Acid. By B. Hirscu 
(Chem. Centr., 1874, 166). 


THE most convenient quantities for distilling acetic acid are found to 
be—10 parts by weight of sodium acetate with 4 parts by weight of 
ordinary sulphuric acid diluted with 2 parts by weight of water. If 
concentrated sulphuric acid only be used, a greater quantity of the 
acid must be added. 

KE. W. P. 


Purification of Sugar Juice according to Margueritte’s Patent. 
(Dingl. polyt. J., cexi, 327.) 


Hyprocatoric or sulphuric acid is added to the concentrated sugar 
solution (27°—30° Baumé) when cool. The whole is then transferred 
to the Robert apparatus, and further concentrated at 50°—55°. The 
mineral acid does not produce inversion of the sugar to any injurious 
extent, since it decomposes the salts of the organic acids contained 
in the beet-juice, and is consequently neutralised by their bases, and 
the organic acids set free do not produce inversion of the sugar. 


EK. W. P. 


Hollefreund’s Method of Mashing. 


Tus consists chiefly in exposing the materials (potatoes, &c.) to the 
action of heated steam under pressure. By this method sugar is 
obtained from potatoes, maize, corn, &e. 


M. M. P. M. 


Influence of the Presence of Nitrogen in Textile Fibres on 
the Direct Fixing of Aniline Colours. By E. Jacquemiy 
(Compt. rend., Ixxviii, 1306—1307). 

VEGETABLE textile fabrics, unlike those of animal crigin, require mor- 
danting with albumin before they will take aniline colours; the greater 
facility of fixation in the case of silk, wool, &c., is attributed to the 
presence of nitrogen, &c. The author finds that gun-cotton is coloured 
directly in hot solutions of fuchsine or of aniline blue, in the same way 
as silk or wool, and without losing any of its combustibility. 

KE. K. 


Adulteration of Bee’s-wax with Japanese Wax. By Cu. Mine 
(Compt. rend., Ixxviii, 1544). 


A kind of wax known as Japanese wax is somewhat extensively im- 
ported into Havre and Bordeaux, and sells at 1:75 to 2 francs per 
kilog., good bee’s-wax being worth double that amount. The author 
has examined the specific gravity and melting point of each of the two 
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kinds of wax, and of various mixtures of them, with the following 
results :-— 


Percentage composition. Specific Melting Solidifying 

Beeswax. Japanese. gravity. point. point. 
0 100 1:00200 52—54 4.5—46 
100 0 0°96931 64 —65 63—64 
50 50 0°93518 64.—65 61—62 
40 60 0°92785 64—65 61—62 
39 65 0°90730 64—65 61—62 
30 70 0°90452 63—64: 61—62 
25 75 0°90164. 63—64 62-—63 
20 80 0°88703 63 —64 62—63 
10 90 0°85100 63—64 62—63 
C. R. A. W. 


Preparation of Caoutchouc Solution. (Chem. Centr., 1874, 16.) 


THE crude gum is boiled in water for an hour to remove adhering soil, &c., 
then cut under water into discs about a centimeter thick; these are 
pressed strongly between rollers, and the resulting thin strips dried 
in a warm room. The caoutchouc is then torn into fine pieces, and 
26 parts are dissolved in a mixture of 50 parts of benzol and 70 parts 
of rectified turpentine; the whole is passed through a mill to break 
up any lumps of the gum, and insure uniformity in the solution. 
In making the black variety, very fine soot is added. Care must be 
taken that neither the benzol or turpentine contains any fat. 
E. K. 


Preparation of Pressed Yeast, By J. V. Divis 
(Chem. Centr., 1874, 288). 


Orpinary beer-yeast is stirred up with cold water, in which a small 
quantity of carbonate of ammonia has been dissolved. It is then 
allowed to settle, drained, washed, and pressed into cakes, to which a 
little starch and ground malt is added. Some kinds of yeast settle 
with difficulty. In such case, ice cold water in larger quantity may be 
employed, or a little alum may be added to the first water, which must 
be completely removed by washing. 


WwW. & F 


Lilac Dye for Cotton. By Sauvaacs 
(Dingl. polyt. J., cexi, 403). 


Firty kilograms of cotton, after treatment in a bath of indigo, are 
washed and treated with a weak tannin bath, and then with a bath of 1°5 
kilograms of bichrome. The fabric is then washed, and allowed to remain 
in a bath of 7:5 kilos. of sandal wood and 3°5 kilos. of logwood for the 
first hour in the cold, and boiled for another hour. It is then taken 
out, 4 kilos. of alum and 4 litres of hydrochloric acid are added to the 
bath, and it is again immersed. Finally, it is washed, wrung, and 
passed through a bath of logwood and alum, and after 12 hours 
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washed and immersed in an oil-bath. The advantages claimed are 
shorter time (1 week instead of 6), and the possibility of employing 
cheaper wool. 

W. R. 


Absorption of Rosaniline, Mauveine, &c., by Siliceous sub- 
stances generally. By W. Sxry (Chemical News, xxx, 45). 


THe author has shown (Transactions of the New Zealand Institute, 
vol. ii) that silica, even in the anhydrous state, and siliceous substances 
generally, have the power of absorbing certain organic bases from their 
solutions in weak acids,—in fact of acting as mordants. The same 
observation has been made by Reimann (Chem. News, xxii, 83), who, 
however, states that, in the case of a compound silicate, the silica ‘‘ must 
first be made active” in order that it may “take dyes;” and further 
that free silica must be in a certain condition before it will absorb these 
dyes. The author finds, on the contrary, that no such preparation is 
necessary, but that pure quartz readily absorbs mauveine, rosaniline, 
and other bases from their acetates, as will also hydrous and anhydrous 
silicate of alumina in their ordinary state. The silicates of magnesia 
and lime actin like manner, absorbing also the blue dyes. Some of the 
bases, however, are absorbed by silicates only when a certain quantity 
of saline matter is present. Potash and soda felspars absorb the bases 
in a feebler degree, while carbonates and sulphates of lime, &c., exercise 
no absorptive action. Resins, fats, and paraffin absorb these bases, and 
stearic acid forms with them a soap, insoluble in water, but soluble in 
alcohol. Metallic oxides and sulphides likewise exhibit this property. 
In all cases the absorption appears to be wholly chemical. 

' E. W. P. 


Use of Corulignone in Calico Printing. By B. Marx 
(Dingl. polyt. J., cexii, 355). 


Liepermann’s hydrocorulignone is dissolved in hot alcohol and precipi- 
tated by water, and the pasty precipitate is thickened with gum- 
water, printed on silk or wool, dried and steamed. After steaming, 
the printed parts appear colourless, whilst before the steaming they 
appeared faintly coloured by the action of the air (corulignone being 
formed). When the thickening material is washed away, a bright 
orange tint is quickly developed on the printed parts by treatment in 
a bath of potassium bichromate or ferric chloride. The piece is then 
washed and prepared. Fischer is now experimenting with the view 
of fixing this colouring matter on cotton, on which it does not fasten 
directly. 
W. S. 
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XLV III.—Methyl-hexyl Carbinol. 
By C. Scnortemmer, F.R.S. 


SeVERAL years ago I showed that the so-called capryl alcohol, which is 
produced by distilling castor-oil soap with soda, is methyl-hexyl 
carbinol. Afterwards I found that the octane obtained from it has the 
same specific gravity and the same boiling-point as the dibutyl which I 
prepared from normal butyl iodide. From this I concluded that these 
two paraffins were most probably identical. If this be correct, the 
alcohol must on oxidation yield normal caproic acid. 

A decision of these questions is now very simple, since Lieben and 
Rossi have published their beautiful researches on the caproic acids of 
different origin. 

The alcohol which I used for my new research was obtained from 
Trommsdorff in Erfurt. It was almost pure, and contained, besides 
some methyl-hexyl ketone, only a very small quantity of , high-boiling 
bodies. I purified it first by fractional distillation, and found that by 
far the greater portion boiled constantly at 176°—177° under a pres- 
sure of 7342 mm., and the whole column of mercury being immersed 
in the vapour. 

I found, however, that this portion, as well the higher-boiling frac- 
tions, contained one or more ketones, and as the presence of these might 
affect the results of my research, I treated the alcohol repeatedly with 
a concentrated solution of acid sodium sulphite. Thus purified, the 
alcohol boiled at 177°—178° under a pressure of 755 mm. The ketone 
which I isolated from the sodium sulphite compound contained either 
none or only a mere trace of other ketones: for that obtained from the 
highest boiling fraction boiled at 173°—175°, while pure methyl-hexyl 
ketone boils at 173°. All these and the following determinations were 
made with the whole column of the thermometer surrounded by the 
vapour. 

The caproic acid obtained from the pure alcohol boiled, under a 
pressure of 755 mm., at 204°—206°. It was converted into the calcium 
and barium-salts, which were analysed and their solubility determined. 

Calcium caproate, Ca(C,H1,02). + H,0, is a little more soluble in hot 
than in cold water, and is obtained by the spontaneous evaporation of 
its solution in small thin glistening plates or broad needles. 100 parts 
by volume of its solution saturated at 15° contain 2°700 parts by 
weight of the anhydrous salt, which was determined in the form of 
oxide. 
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Normal calcium caproate has exactly the same properties. Lieben 
and Rossi found that 100 parts by weight of its solution saturated at 
18°5° contain 2°707 parts of the anhydrous salt. 

Barium caproate Ba(C;HiO,)’ is anhydrous, and much more soluble 
in hot than in cold water. From a hot saturated solution it cry- 
” stallises in feathery tufts. These are the properties of the salt of the 
normal acid. 100 parts by volume of its solution saturated at 15°, 
contain 8°122 parts by weight of the salt, which was determined as 
barium carbonate. According to Lieben and Rossi, 100 parts by 
weight of a solution of their salt, saturated at 18°5°, contain 8:4967 
parts. 

From these results it follows that the caproic acid from methyl]-hexy] 
carbinol is the normal compound, and consequently that the octane 
prepared from this alcohol is a normal paraffin. 

Now, I have shown that, by the action of chlorine on normal 
paraffins, a primary chloride, and a secondary chloride, containing the 
group —CHCI—CH,; are produced simultaneously: for on converting 
them into the alcohols, and oxidising these, a large quantity of acetic 
acid is obtained, besides the other acids which theory indicates. But on 
treating the octane from methyl-hexyl carbinol in the same way, I 
obtained, besides a small quantity of an octylic acid, a mixture of lower 
fatty acids (probably propionic and valerianic acids), but not a trace 
of acetic acid could be detected. 

The question, therefore, arises, why does this octane differ from the 
other normal paraffins? My next endeavour will be to elucidate this 
point. 

I formerly stated that methyl-hexyl carbinol boiled at 181°. I 
believe, however, that my last observation is more correct: for I had 
this time much more material at my disposal than formerly, and 
besides, it appears to be a law that a normal secondary alcohol con- 
taining the group —CH(OH)—CH; boils at the same temperature as 
that normal primary alcohol which contains one atom of carbon less. 
A glance at the following table will show this, only such alcohols 
having been selected as have been more minutely studied :— 


Boiling point. Boiling point. 
C,H;.0H...... 97°—98° C:H.(OH)CH;...... 96°—98° 
C,H;.0H .... 187° C;H,(OH)CH; .... 136° 


C;H,;;.OH .... 115°5°—177'5° C,Hy(OH)CH; .... 177°—178° 

This tends to show that any elevation of the boiling-point which 
ought to be produced by substituting methyi for hydrogen, is com- 
pletely equalized by the diminution, which, as Naumann has shown, 
is caused by the shifting of the oxygen towards the middle of the chain 
of atoms. As a further proof of this, we find that both primary isobutyl 
alcohol and methyl-isobutyl carbinol boil at 108°. 
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XLIX.—On the Action of Organic Acids and their Anhydrides on the 
Natural Alkaloids. Part I. 


By C. R. A. Wrieut, D.Sc. (Lond.), Lecturer on Chemistry in 
St. Mary’s Hospital Medical School. 


$ 1. Action of Acetic Acid on Codeine. 


Ina former paper (Proc. Roy. Soc., 1572, p. 278), it was stated that 
attempts to form codeine derivatives by the action of glacial acetic acid 
at 100° met with only an extremely small degree of success; when, 
however, codeine dried at 140° is heated to boiling with twice its weight 
of glacial acetic acid for eight hours (an inverted condenser being 
attached to retain the acid volatilised), a large quantity of a new base, 
diacetyl-codeine, is formed, in virtue of the reaction, 


C3;Hy2N2O0¢ + 2C0,.H,0.0H — 2H.0 + C3¢Hio( C2H30).N.O.. 


On evaporating the resulting liquid to dryness on the water-bath, dis- 
solviug the residue in water, and adding sodium carbonate, an imme- 
diate white precipitate is thrown down, flocculent at first but soon 
becoming crystalline on standing; by rapid filtration this is separated 
from unaltered codeine, which is not immediately precipitated in this 
manner, save in very concentrated solutions. By dissolving the precipi- 
tate in dilute hydrochloric acid, and repeating the precipitation by 
sodium carbonate three or four times, a product is obtained quite free 
from codeine; the last precipitate is dissolved in ether or hot dilute 
alcohol, from either of which solvents the new base crystallises in bold, 
well-defined anhydrous crystals; it can also be recrystallised from 
benzene, chloroform, and boiling water without change, being readily 
soluble in all these solvents except water, in which it is only sparingly 
soluble even when boiling. 

03500 gram gave 0°8940 Co, and 0°2105 H,0. 

0°3120 _,, » O7975, , 01895 ,, 


Calculated. Found. 
Cus 480 70°38 69°66 69°71 
Hy 46 6°74: 6°68 6°75 
N, 38 41] 
Os; 128 18°77 


C,H o(C.H;0).N,0, 682 100-00 


Diacety]- codeine forms a well crystallised hydrochloride somewhat 
4a? 
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more soluble in water than codeine hydrochloride; when air-dry, the 
crystals contain CywHyN203.2HC1.4H,0. 


0°6695 gram lost at 100° 0°0595 gram = 8°88 per cent. 
The above formula requires 8°71 __,, 
0°6090 gram dried at 100° gave 0°2285 AgCl. 


02860 ,, , 0°661 CO, and 0-174 H,0. 
Calculated. Found. 
Cy 480 63°58 63°03 
Hy 48 6:36 6°76 
Nz 28° 3°71 — 
O, 128 16°95 — 
Cl, 71 9-40 9°28 


C6 Hgo(C.H30)2.N20¢.2HCl 755 100:00 


When it is precipitated by platinic chloride, a yellow non-crystalline 
precipitate is formed; this gave the following numbers after drying 
over sulphuric acid for a fortnight :— 


0°5090 gram gave 0:0925 pt. = 18:17 per cent. 


0°4465 —,, » 0°0810 ,, = 18°14 
The formula, Cs;Hso(C,H,0)2N20.,2HCl, PtCl, requires 18°05 


” 


” 


Diacetyl-codeine salts give no coloration with ferric chloride; the pre- 
cipitated base is but little soluble in ammonia or carbonate of soda, but 
is more readily dissolved by caustic potash. 

Attempts to prepare monoacetyl-codeine, C3,Hy(C,H;0)N20,, or to 
isolate it from the products of the action of acetic acid on codeine did 
not meet with success ; it was, however, noticed that a larger portion 
of the first precipitate thrown down by carbonate of soda was soluble 
in excess of the precipitant than was the case in subsequent precipi- 
tations, whence it is probable that the monoacetylated base is formed 
together with diacetyl-codeine ; hitherto, however, no means of sepa- 
rating it from unaltered codeine have been devised; as mentioned in 
§ 5, monoacetyl-morphine has been obtained; this, however, is readily 
separated from unaltered morphine, being soluble in ether, whilst 
morphine is virtually insoluble in that menstruum. 


§ 2. Action of Acetic Anhydride on Codeine. 


In order to see if higher acetyl derivatives are obtainable by the 
action of acetic anhydride, codeine was treated with a large excess of 
that substance in various ways; in every case, however, nothing but 
diacetyl-codeine resulted, whether the actions were allowed to take 
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place at the ordinary temperature (by standing some weeks), at 100° 
for several hours, or at 130° for six hours; thus the resulting base, 
isolated as above described, gave the following numbers in each of the 
above instances :— 


A at the ordinary temperature, three weeks— 
0°4020 gram gave 1°0315 CO, and 0°243 H,0. 


B at 100°, one hour— 
0:2290 gram gave 0°5845 CO, and 0°1415 H,0. 


C at 130°, six hours— 
02965 gram gave 0°7650 CO, and 0°1845 H,0. 


Calculated. Found. 
“ (A) (B) (C) - 
eee 70°38 69:98 69°61 70°37 
Hydrogen ....... 6°74 6°72 6°87 6°91 


The hydrochlorides of these three preparations gave the following 
numbers after drying at 100° :— 

(A) 04210 gram gave 0°1620 AgCl 

(B) 0°5095_,, » 01945 ,, 


(C) 0°4460 ,, ,» OP . 
0°2675 _,, » 0°6260 CO, and 0°1675 H,O. 
Calculated. Found. 

(A) (B) © 
icneeenes 63°58 — — 63°82 
Hydrogen ....... 6°36 — — + 695 
CED ck ce <ces 9°40 9°52 9°45 9°26 


An attempt to prepare monoacetyl-codeine from the theoretical 
quantities of anhydrous codeine and acetic anhydride led to no result, 
much of the codeine being wholly unaltered, and a small portion being 
converted into diacetyl-codeine, the formation of which renders the 
isolation of monoacetyl-codeine extremely difficult if not impossible. 


f § 3. Action of Acetic Acid on Morphine. 


When morphine is boiled for several hours with twice its weight of 
glacial acetic acid, an inverted condenser being attached, a large amount 
is converted into a substance related to morphine in the same manner 
as diacetyl-codeine is to codeine; by dissolving the product in water, 
adding ammonia, and shaking up with ether, an ethereal solution is 
obtained which yields a copious crystalline hydrochloride on shaking 
with hydrochloric acid; this hydrochloride is but sparingly soluble in 
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cold water, but can be recrystallised from that menstruum when hot 
without change.) The crystals contain C3,H36(C2H;0)2N205.2 HC1.6H,0. 
0°7535 gram dried at 120° lost 0°0985 gram = 13°07 p.c. 


The above formula requires 12°93 ,, 


The dried substance gave these numbers— 


0:2686 gram gave 0°6185 CO, and 01570 H,0. 
0°3840__,, » 01535 AgCl. 


Calculated. 


a, 


456 62:72 
4 6-05 
28 3:85 
128 1761 
71 9°77 9:89 


C34H36(C2H;0)2N205.2 HCl 727 100°00 


A warm aqueous solution of the salt yields with ammonia a flocculent 
non-crystalline precipitate, readily soluble in ammonia, sodium car- 
bonate, caustic potash, ether, alcohol, and benzene; from the latter 
three solutions it separates on spontaneous evaporation as a gummy 
film, wholly destitute of crystalline characters ;* on bringing dilute 
nitric or hydrochloric acid in contact with the amorphous base, a well- 
crystallised sparingly soluble salt is in each case formed, 

The free base precipitated by ammonia and dried over sulphuric 
acid gave these numbers— 

0°2960 gram gave 0°7495 CO, and 0:1745 H,O. 

Calculated. Found. 
456 69°73 69°06 
42 6°42 6°55 

28 4°28 

128 19°57 


The platinum salt was amorphous, and gave the following numbers— 
0°3355 gram dried over sulphuric acid gave 0:0615 Pt = 18°33 p.c. 
04310 ,, dried at 100° » 9°0805 ,, = 18°67 ,, 
The formula CyH3.(C2H;0).N20.,2HCI,PtCl, requires 18°53 ,, 
When pure, neither the free base nor its salts give any coloration 
with ferric chloride; simultaneously with this base, however, there is 
formed a small quantity of a substance which does colour ferric chloride 


* Since the above was written, it has been found practicable to obtain the base in 
crystals, containing C34H35(C.H30).N.05.2H,O. 
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blue like morphine, but differs therefrom in being soluble in ether and 
in being precipitated by carbonate of soda in white amorphous flakes, 
soluble in excess of the precipitant; this substance does not seem to 
give a crystalline hydrochloride, and is apparently identical with the 
8-diacetyl-morphine described in § 5, .e., is isomeric with the above 
base, yielding a sparingly soluble crystalling hydrochloride, which ‘ts 
accordingly designated a-diacetyl morphine. 5 


= § 4. Action of Acetic Anhydride in excess on Morphine. 
W 


hen morphine is brought into contact with excess of acetic anhy- 
dride, the following reaction takes place, tetracetyl-morphine being pro- 
duced :— 


CH sN20¢ + 4.(C,H;0),0 — Cs,H4(C,H;0) N20, + 4C.H,0.0OH. 


The same result is brought about whether the materials are allowed to 
remain in contact at the ordinary temperature for several days, or are 
heated to 100° or to 140° for some hours; on adding sodium carbonate 
to the product dissolved in water, a precipitate is obtained flocculent at 
first, but soon becoming crystalline; this dissolves readily in ether 
(morphine is virtually insoluble in that menstruum), and is obtained 
in fine anhydrous crystals by evaporation ; it can also be recrystallised 
without change from hot alcohol or benzene, and from chloroform ; 
long-continued boiling with alcohol partially decomposes it, whilst 
boiling with water quickly alters i) 


(A.) At the ordinary temperature, 0°3305 gram gave 0°824 CO, and 
0°189 H.0. 
(B.) At 100° for an hour, 0°2955 gram gave 0°737 CO, and 0°171 H,0. 
0°2565 gram gave 0°6425 CO, (H.0 lost). 
(C.) At 140° for six hours, 0°3715 gram gave 0°931 CO, and 0°211 H,0. 


Calculated. Found. 
(A.) (B.) - (C.) 
Cx 504, 68°29 68:00 68.02 68°31 68°34 
Hy, 46 6°24 6°35 6°43 moe 6°31 
Nz 28 3°79 
Ow 160 21°68 


CxH(C.H;0),.N.0, 738  100:00 


( Tetracetyl-morphine gives no colour reaction with ferric chloride ; 
like morphine, it is but very sparingly soluble in ammonia and sodium 
carbonate, but in caustic potash it is readily soluble. When itis exactly 
neutralised with dilute hydrochloric acid, a solution is obtained which 
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deposits crystals on standing over sulphuric acid; these are extremely 
soluble in water, so that they only form just before the whole mass has 
evaporated to dryness ; if any excess of hydrochloric acid be present, 
partial decompgsition takes place during the evaporation, acetic acid 
being evolved_J When dried at 100° the crystals gave the following 
numbers :— 

Specimen A. 0°2575 gram gave 0°5845 CO, and 0'148 H,0. 


0°3990  ,, » 01405 AgCl. 
Specimen B. 0°2455__,, »  0°5575 CO, and 0°1440 H,0. 
0°5425—,, » 01915 AgCl. 
Calculated. Found. 
" CO) 
Cx 504 62:14 61°91 61°93 
Hy 48 5°92 6°38 6°52 
N, 28 3°45 — — 
Or 160 19°73 a —_ 
Cl, 71 8°76 8°71 8°73 


The platinum salt was amorphous, and gave these numbers— 


Specimen A. 0°5235 gram gave 0°0895 Pt = 17:10 pe. 
Pa B. 0:2795_,, »5 0°0480 = 1717.,, 
- C. 0°6985 _,, 5 01195 1711 ,, 


The formula C;,H3,(C2H;0),N,0,.2HCI.PtCl, requires 17°17 ,, 


The syrupy ethereal mother-liquors from which tetracetyl-morphine 
has mostly crystallised, contain more or less «-diacetyl morphine, 
which may readily be extracted by shaking up the ethereal liquor with 
hydrochloric acid, when the sparingly soluble hydrochloride of the 
a base crystallises out. After recrystallisation from water, a specimen 
gave these numbers— 

0°7705 gram lost at 120°, 0°098 gram = 12°72 per cent. 
Calculated = 12°93 - 


0:2700 gram gave 0°6190 CO, and 0°156 H,0. 
04425 ,, 4, 01740 AgCl. 


Calculated. Found. 
ha keene Reel 62°72 62°52 
Dk cstvevesceces 6°05 6°42 
re 9°77 9°73 


Probably this base is formed by the action of the trace of water 
taken up by the ether on the tetracetyl base (§ 6) during the evapo- 
ration of the ether. ) 
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§ 5. Action of Acetic Anhydride not in excess on Morphine. 


When anhydrous morphine is heated with a quantity of acetic anhy- 
dride less than that requisite to form tetracetyl-morphine, various inter- 
mediate products appear to be formed according to circumstances ; thus, 
when the requisite quantities are taken for the following equation :— 


Diacetyl-morphine. 


CyHyNO; + 2(C,H;0),0 = CyHy(C,H,0).N,0. + 2C,H,0.0H, 


and the whole is heated to 100° for an hour, the chief product is that 
expressed by the above equation; but the diacetyl-morphine thus pro- 
duced is not identical with the a-diacetyl-morphine above described ; 
it yields a hydrochloride excessively soluble in water and incapable of 
crystallising, but drying up to a varnish, and it strikes a blue colour 
with ferric chloride; the free base is readily soluble in ether and is 
precipitated from its salts in amorphous flakes by alkalis; it is readily 
dissolved by ammonia, sodium carbonate, and caustic potash ; it is much 
less stable than «-diacetyl morphine, ordinary morphine soon crystal- 
lising out from an ammoniacal solution of the base, which is decomposed 
in virtue of the reaction—) 


CHae( C,H;0).N20. of 2NH; + 2H.0 — C,,H3.N20, 
+ 2NH,.0.C,H;0. 


+ When in contact with excess of hydrochloric acid, the hydrochloride 
“decomposes in a similar manner, morphine hydrochloride crystallising 
out and acetic acid being set free. 

To obtain the hydrochloride of the base, the crude acetate obtained as 
above is dissolved in water and precipitated with carbonate of soda; on 
agitation with ether, the base is dissolved, and on shaking the ethereal 
solution with a little hydrochloric acid, insufficient to neutralize the 
whole, a neutral solution of hydrochloride is formed which is allowed 
to stand: in a few hours a minute quantity of a-diacetyl hydrochlo- 
rides crystallises out; the viscid mother-liquor is again treated with 
sodium carbonate, ether, and hydrochloric acid, and the neutral hydro- 
chloride solution obtained is evaporated over sulphuric acid. The 
gummy residue will bear heating to 100° without change if perfectly 
dry, but if moist, it gives off acetic acid; it is most excessively hygro- 
scopic. 

The following numbers were obtained :— 


Specimen A. 0°3995 gram gave 0°9210 CO, and 0°2325 H,0 
06790 ,, 4, 02660 AgCl. 

Specimen B. 0°3770_,, ,, 0°218 HO and 0°866 CO,. 
0°4410 ,,  ,, 01730 AgCl. 
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Calculated. Found. 
ay, 
(A.) (B.) 
SEE ee 62°73 62°88 62°65 
PD bi sceesescevesse 6:05 6°47 6°43 
eee naa teecwe ae 9°77 9°69 9°71 


Converted into platinum salts— 


Specimen A. 0°6540 gram gave 0°1220 platinum = 18°65 per cent. 


,  B.07080 , , 01290 , =1835 ,, 
.  D. 06355 , 4 O1165 , =1833,, 
» « ©.06720 , 4, 01240 , =1845 , 


Calculated = 18°53 __,, 
_ © This base is for the present designated as G-diacetyl-morphine. It 
is manifest that several diacetyl-morphines may be predicted from the 
formula— 
C.,HyN20,(OH), [vide § 7] 


if the OH group be different in function, and that the non-crystal- 
line hydrochloride may possibly be a mixture of two, or even more, of 
them. 

When a considerably smaller quantity of acetic anhydride is taken 
and the whole heated to 100° for an hour, a product is formed which 
resembles 8-diacetyl-morphine in every particular, save that it yields 
different numbers on analysis. The hydrochloride obtained as above 
described gave the following =ntene sy 


Specimen A. 0°4005 gram gave 0°9285 CO, and 0°233 H.O 


04440 ,, 4, 0°1835 AgCl. 
Specimen B. 0°2745 _,, »  0°639 CO, and 0°167 H.O 
04350 ,, ,, 0186 AgCl. 
Calculated. Found. 
(A) (B.) 
C6 432 63°07 63°22 63°47 
Hy 42 6°13 6°46 6°75 
N, 28 4:09 — a 
O; 112 16°35 _— — 
Cl, 71 10°36 10°23 10°58 


C3H3;(C,H;0)N,0,.2HC1 685 100-00 


S, That this substance is truly a monoacetyl-morphine (or a mixture of 
isomeric monoacetyl derivatives) and not a mixture of morphine and 
diacetyl derivatives, is shown by the fact that the base itself is soluble 
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in ether, whereas morphine is practically not soluble in that men- 
straum; moreover, a mixture of f-diacetyl-morphine hydrochloride 
and morphine hydrochloride in equal quantities dissolved in a little 
water allows almost the whole of the latter salt to crystallise out, and 
does not dry up to a varnish over sulphuric acid but to a crystalline 
mass wetted by a syrup, which finally dries up to a glaze over the 
crystals. Moreover, the platinum salt prepared with the neutral 
liquids obtained by shaking up the ethereal solutions with hydrochloric 
acid before the =) stood over sulphuric acid to dry up, gave the 


following numbers :— 


A. 0°3540 gram gd¥e 00690 Pt .............. = 19°49 per cent. 
BD. CSD 5 tg CO gg codes vevcsene =1941 ,, 


Calculated for C3,H3;(C2H;0)N2O,,2HCl, PtCl, = 19°29 ” 


No morphine could have been present in these preparations. 


§ 6. Action of Water and Diluted Alkaline Solutions on Acetylated 
Codeine and Morphine. 


A. As diacetyl codeine can be crystallised without change from 
boiling water, the action of water alone on the base is not marked ; 
however, by long continued boiling with water a partial decomposition 
is brought about, acetic acid and codeine being formed. This change 
takes place readily if the base be heated in a sealed tube to 150° for 
three hours with water containing just sufficient of caustic potash to 
combine with the acetic acid generated; by using standard solutions 
any excess of potash and the codeine produced can readily be titrated, 
and hence the acetic acid generated can be found. 


13420 gram of diacetyl-codeine yielded 0°2360 
i EET TET PETE TT Tee 
Calculated. ........ errere = 17°6 


= 17°6 per cent. 
” 


B. Tetracetyl-morphine in the free state when boiled with water 
gradually dissolves; if the process be interrupted just as the last por- 
tions are on the point of solution (at the end of an hour or two) 
the liquid consists almost wholly of acetate of a-diacetyl-morphine, 
formed thus :— 


Cs:Ha(C2H;0),N20. + 2H,0 = CyHs(C2H;0).N.0, + 2C,H;0.0H 


if the action be prolonged, morphine acetate and free acetic acid are 
formed. 


C3,H3,(C.H;0),N.0, + 4H,0 = CyH;.N,0,,2C,H;0.0H + 2C,H;0.0H. 


The former base is readily extracted by adding carbonate of soda, 
shaking with ether, and agitating the ether with hydrochloric acid; the 
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recrystallised sparingly soluble hydrochloride gave the following num- 
bers after drying at 120° :— 


0:2875 gram gave 0°6610 CO, and 0:170 H,O 
03685 ,, ,, 01455 AgCl. 


Calculated. Found. 

Carbon 62°70 
6°57 

Chlorine 9: 9°77 


It is somewhat remarkable that a-diacetyl morphine chiefly results 
when morphine is treated with acetic acid, and when morphine is 
treated with excess of acetic anhydride, and half the acetyl thus 
removed by the action of water; whereas, when acetic anhydride not 
in excess is made to act on morphine, §-diacetyl-morphine is produced 
with only a minute quantity of the «-base. 

The total acetic acid generated in the second reaction was estimated 
by titration as above, 1103 gram being heated to 150° for eight hours 
with about 50 c.c. of water in a sealed tube (the action was only 
imperfect in a shorter time). 

Acetic acid generated 0°3540 gram = 32:1 per cent. 
Calculated............ = 925 , 


C. a-Diacetyl-morphine in the free state is pretty readily decomposed 


by boiling water, producing morphine acetate; the hydrochloride, how- 
ever, is much more stable. Thus, when the anhydrous hydrochloride 
was heated with water to 150° for five hours, the acetic acid generated\_ 


was only— 
Acetic acid ............ = 10°5 per cent. 
Calculated.... = 165 __,, 


whereas when 1:086 gram of hydrochloride (deprived of water of 
crystallisation) was heated with water and just enough potash to 
liberate the base, the acid generated was— 


gh eer = 16°35 per cent. 
Calculated ...... = 16°50 ,, 


D. 8-Diacetyl-morphine hydrochloride is decomposed by water even 
more readily, boiling being sufficient to produce complete decomposition 
rapidly. 
0°7965 gram of hydrochloride gave 0°1225 gram acetic acid=15°4 p. c. 
0°3140 ” ” 0°0535 ” ” = 170 ” 


IN hv onddewnvescon< = 165 ,, 
The morphine thus reproduced from the acetylated morphines ex- 
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hibited all the properties of ordinary morphine, and when precipitated 
by ammonia contained C,H 3.N20.,2H.O. . 
Thus, 0°3225 gram from experiment C lost at 120° 0°0205 gram. 


DO. Ubndieibereasensban abies peta = 6°36 per cent. 
Calculated for C3,H3,N20, 2H.0 = 5°94 ” 


After drying at 125°, the following numbers were obtained :— 
B. From tetracetyl-morphine, 0°3005 gram gave 0°7865 CO, and 


0:1815 H,0O. 
C. From a-diacetyl-morphine, 0°2625 gram gave 0°6920 CO, and 
0:1585 H,O. 
D. From @-diacetyl-morphine, 0°3025 gram gave 0°7930 CO, and 
0°1820 H.O. 
Calculated. Found. 
- (B.) (C.) (D.) 
Cx 408 71°58 71°38 71°89 71°49 
Hyg 3 6°67 6°71 6°71 6°69 
N; 28 4°91 


16°84 


CyH3N20¢ 570 100°00 


§ 7. Discussion of the foregoing Results. 


From the foregoing results it may be concluded (in accordance with 
the usual conventions as to symbolic formule) that the dissected 
rational formula of codeine contains two hydroxyl groups, and that 
of morphine four; and combining this with the results formerly 
obtained as to the mutual relationships of morphine and codeine, 
the following expressions are arrived at as the partially dissected 
formule of these alkaloids respectively :— 


Morphine. Codeine. 


OH OH 


CHaiN,0, 


The production of a substance having the composition of monoacetyl- 
morphine affords another proof that the formula of morphine must be 
written as the double of the empirical formula, Cy,HigN Os. 

The acetyl-derivatives described appear to be the first members of a 
new class of bodies related to the natural alkaloids as acetic ether, 
ethylene diacetate, triacetin, &c., are to alcohol, glycol, glycerin, &c. 
(and not related as acetamide to ammonia): it is evident that in com- 
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position they are closely related to the bodies “ chlorocodide,” 
“ bromocodide,” and the unnamed bases previously described as Q 
and R. (This Journal, 1873, page 215.) 


Bromocodide. 


(C + 2HBr — 2H,0) Diacetyl-codeine. 


1s Chlorocodide. 
(G + 2HCl — 2H,0) 


em Base Q. ____ Monacetyl-morphine. 
(M + HCl — H,0) (M + H.C,H;0, — H,0O) 


=e Base R. = Diacety]-morphine. 
(M + 2HCI — 2H,0) (M + 2(H.C,H,;0.) — 2H,0 


(C + 2(H.C,H,0,) — 2H,0) 


Tetracetyl-morphine. 


(M + 4(H.C,H,0.) — 4H.0) 


Writing HX for any one of the monobasic acids, hydrochloric acid, 
hydrobromic acid, acetic acid, all these substances are included in the 
general formule. 


M + nHX — nH,0: where n is not greater than 4. 
C + nHX — nH.0: e " 2. 


It is especially noteworthy that the brominated and chlorinated pro- 
ducts hitherto obtained correspond physically with B-diacetyl morphine 
and the monoacetyl-morphine above described, and not with «-diacetyl 
morphine, and the (probably «) diacetyl-codeine. Taking the physical 
condition as an index, the following table may be constructed :— 


«a Series. | B Series. 

, Chlorocodide and bromocodide. 
Diacetyl-codeine. omen 

a Monoacetyl-morphine. 

a diacetyl-morphine. 8-diacetyl-morphine. 
Tetracetyl-morphine. 
Base Q. 
—-— Base R. 


In connection with this it is noteworthy that Zorn has recently 
obtained from cinchonine, cinchonidine, quinine, and quinidine (J. pr. 
Chem. [2], viii, 279; abstract, p. 482 of this volume), chlorinated pro- 
ducts bearing to these bases relations precisely analogous to those of 
** chlorocodide”’ to codeine ; these, however, are capable of yielding well 
crystallised salts. 

The above described results suggest a large number of experiments 
of various kinds, several of which are now being carried out in con- 
junction with Mr. G. H. Beckett; thus, butyric acid appears to act on 
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morphine, giving a dibutyryl-morphine; an a-benzoyl-morphine is 

apparently obtainable in small quantities by the action of benzoic acid 

on morphine; whilst benzoic anhydride forms dibenzoyl-codeine and 
tetrabenzoyl-morphine. 

§ 8. On the Physiological Action of the ahove Morphine and Codeine 
Derivatives. By F. M. Pierce, M.D., L.R.C.P. (Lond.), Asso- 
ciate of The Owens College. 

Doses of the anhydrous hydrochloride of «- and 8-diacetyl-morphine, 
tetracetyl-morphine, and diacetyl-codeine were subcutaneously injected 
into young dogs and rabbits, the quantities used in each instance being 
equivalent to 0°050 gram of anhydrous morphine hydrochloride, #.e., 
the doses being— 

«-diacetyl-morphine hydrochloride ...... 0°0565 gram. 
By» ” 00565 _,, 
Tetracetyl ins -- 0°0630 _,, 
Diacetyl-codeine 00585, 

with the following general results. No great amount of difference 
between the effects of the first three substances was noticeable, great 
prostration, fear, and sleepiness speedily following the administra- 
tion, the eyes being sensitive, and pupils dilated, considerable saliva- 
tion being produced in dogs, and slight tendency to vomiting in some 
cases, but no actual emesis. Respiration was as first quickened, but 
subsequently reduced, and the heart’s action was diminished, and 
rendered irregular. Marked want of co-ordinating power over the 
muscular movements, and loss of power in the pelvis and hind limbs, 
together with a diminution of temperature in the rectum of about 4°, 
were the most noticeable effects, the action on rabbits being less 
marked than that on dogs, and sulivation and defecation not being 
produced in their case. 

In the case of 6-diacetyl-morphine, the moderate excitement pro- 
duced after the first injection, and the diminution of temperature in 
the rectum were somewhat more marked than with the others, tetra- 
cetyl-morphine apparently producing the least excitement. 

Diacetyl-codeine produced results of precisely the same character, 
but somewhat less marked; the want of muscular co-ordination was 
less noticeable, whilst salivation was most profusely caused with dogs ; 
moreover, whilst in the case of the morphine derivatives, the animals 
only fully recovered in about 24 hours, about 8 hours sufficed for 
recovery in the case of diacetyl-codeine. 

Other experiments are in progress; from these first results it seems 
that the physiological action of these acetylated bases is nearly the 
same as that of deoxymorphine and deoxycodeine, the codeine deriva- 
tive being somewhat less potent than an equivalent quantity of the cor- 
responding morphine derivative. 


ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


On the Nature of the Action of Light upon Silver Bromide. 
By M. Carey Lea (Amer. J. of Sci. [3], vii, 483). 


WuEen silver bromide is exposed for a moment to light, though no 
visible change occurs, it has acquired the property of changing to an 
intense black when treated with pyrogallic acid and an alkali. This 
black substance contains bromine, and is resolved by nitric acid into 
normal silver bromide, and silver, which is dissolved. The black sub- 
stance is therefore considered to be most probably sub-bromide of 
silver. Similar results were obtained some years since by the author 


with silver iodide. 
C. H. P. 


On the Appearances presented by a Solution of Aniline Colours 
Spreading on Water. By A. OperMeyrR (Pogg. Ann, cli, 
130; Chem. Centr., 1874, 257). 


Tue author describes some curious phenomena produced when a drop of 
a solution in commercial aniline of aniline blue, or fuschine, is placed on 
the surface of water contained in a very wide vessel. A disc is formed 
surrounded by several well-defined rings of prismatic colours, and 
from its margin rays shoot out in straight lines. The explanation is 
to be sought in the relations between the tensions in the superficial 


films of liquids pointed out by Van der Mensbrugghe. 
R. R. 


The Electromotive Force of Platinum charged with Free 
Chlorine. By D. Macatuso (J. pr. Chem. [2], ix, 225— 230). 


A pLaTinuM plate immersed in pure hydrochloric acid was opposed 
to a similar plate immersed in hydrochloric acid containing free 
chlorine ; under these circumstances it was found that the electro- 
motive force of the latter gradually increased till a certain point was 
attained, and the further addition of free chlorine caused the electro- 
motive force to increase until it became equal to about 0°62 ofa Daniell’s 
element. ‘This gradual increase renders it probable that the polarisation 
is due to the adherence of chlorine to the plates, and is independent of 
the amount of free chlorine in the solution. Chlorine which is electro- 
lytically evolved on the surface of a plate appears to be more active 
than ordinary chlorine, and the electromotive force of a plate charged 
with this active chlorine, towards a plate charged with ordinary chlo- 
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rine, is equal to 0°46 of a Daniell’s element. The polarisation with 
electrolytic chlorine attains its maximum more rapidly in a dilute 
than in a concentrated solution of hydrochloric acid, and declines more 
rapidly in the latter case. An increase of temperature from 17° to 
100° lessens the electromotive force to the extent of 0:06% of a Daniell 
if the polarization is due to ordinary chlorine; but when it is due to 
electrolytic chlorine, a rise of temperature from 16° to 93° causes a 
decrease of electromotive force equal to 0°449 of a Daniell. 

Platinum electrodes appear to absorb or store up a considerable pro- 
portion of active chlorine, which gradually changes to the ordinary 
modification when the polarising current is broken, and an analogous 
observation was made in the case of hydrogen, the electromotive force 
ofa plate charged with active hydrogen being 0°94 of a Daniell, and 
that of a plate charged with ordinary hydrogen 0°68, the comparison 
being in each case made with a clean plate. When a concentrated 
solution is employed, the active hydrogen is rapidly transformed into 
the ordinary modification, and if the solution is dilute, a similar reduc- 
tion in the electromotive force is produced on the application of heat. 
Carbon electrodes attain their maximum polarisation almost imme- 


diately. 
T. B. 


Thermic Conductivity of Rocks and other Bodies. 
By E. Jannertaz (Compt. rend., Ixxviii, 1202—1206). 


Tue author has shown in previous communications that in cleavable 
crystals heat is most readily conducted in directions parallel to the 
cleavage-planes, and as he considers (with Bravais) that the direc- 
tions of easiest cleavage are those of greatest reticular density, he 
takes exception to the conclusions of Senarmont from his experiments 
on compressed glass. Senarmont found that in compressed glass the 
longest axis of the isothermal ellipse is perpendicular to the direction 
of the pressure, and (he therefore concludes) is parallel to the direction 
of least density. 

The experiments of Daubrée, Sorby, and Tyndall show, however, 
that the compression of rocks produces cleavage perpendicular to the 
direction of the pressure, so that it is impossible to say what may be 
the direction of the greatest reticular density in compressed glass, 
and it is rather to the form of the thermic curve one should look to 
ascertain the changes of density which actually takes place. 

The author has now experimented on a considerable number of 
schistose rocks, and with the invariable result that on the lamination 
faces the isothermal curve is a circle, whilst on a section perpen- 
dicular to the cleavage planes the form is invariably an ellipse with 
the major axis parallel to the traces of the lamination. The general 
law appears, therefore, to be, that heat is propagated most easily along 
the surfaces which have the least mutual cohesion. — 
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Specific Heat of Carbon. By K. Puscut 
(Chem. Centr., 1874, 177). 


THE specific heat of the diamond, according to Weber’s experimental 
formula (C. Bl., 1872, 369), is altogether anomalous. It has at 0° 
the small value of 0°0947 (against 0°52, according to the law of Dulong 
and Petit), and increases very rapidly for higher, decreases for lower 
temperatures. Weber found that this was the case also with the 
opaque modifications of carbon. 

The author’s theory is that in every body there exists, independently 
of the motion of its atoms, a certain sum of active forces in the motion 
of the ether which lies between the atoms; and therefore a certain 
amount of radiation hither and thither between the surfaces of 
the atoms, compared with which the sum of the active forces of the 
simultaneously moving solid atoms is but small. This internal radiation 
is, at a given temperature, proportional to the opacity of the atoms for 
the kind of rays belonging to it. In order, therefore, that different 
bodies should be under similar conditions with respect to their quan- 
tity of heat, it is also necessary that their atoms should be equally 
opaque for the kind of heat which is present. This condition is fulfilled 
in the atoms of the metals, and they are, it appears, almost perfectly 
opaque to ordinary heat, and for this reason agree with the law of 
Dulong and Petit. A body, on the contrary, whose atoms would be 
opaque at a low temperature, would, at similar temperatures, contain a 
smaller number of rays between its atoms than if it were a metal. If, 
when its atoms are perfectly opaque, it had a specific heat, C, and if 
its real coefficient of opacity were B, its specific heat would be BC; 
and, as in this case, B is capable of any value between 0 and 1, the 
specific heat of a body under such conditions, compared with a metal, 
might be too small, or even almost nothing. As far as the composition 
of the heat-rays varies with the temperature, the supposed body might 
be, as regards its internal radiation, more opaque at high than at low 
temperatures; in this case the coefficient of opacity, B, and the specific 
heat, BC, would increase with the temperature, and approximate to the 
required value, 0. 

To explain the specific heat of the diamond, we must, therefore, 
suppose that it is much less opaque as regards its internal radiation 
at ordinary temperatures than a metal, and that it becomes more 
opaque as the temperature rises. The author concludes from this 
that the diamond is more richly supplied with rays of dark heat in 
proportion as the temperature of its source is lower, or, in other 
words, that its opacity for dark heat increases with the temperature of 
its source. 

This fact must also hold good with respect to the other modifications 
of carbon, with this difference, that the opacity of the transparent 
diamond for a certain kind of dark heat must have a maximum, which 
cannot be looked for in the non-transparent varieties of carbon. This 
is also indicated by the observation of Melloni and Forbes, that black- 
ened rock-salt is penetrated by heat in a higher degree as the tempe- 


rature of its source is lower. 
G. ¢. A. 
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Alleged Expansion of various Metals during Solidification. 
By Rosert Mauer (Chem. News, xxix, 269). 


Ir has been stated that various metals, especially bismuth, antimony, 
cast-iron, silver, copper, and gold, expand sensibly when at or near 
their points of consolidation. Although there appears to be some 
ground for believing that antimony and perhaps bismuth expand 
slightly at the temperature above mentioned, the evidence with respect 
to all other metals is, in the author’s opinion, insufficient, and in the 
instance of cast-iron wholly erroneous. 

By the following indirect method, the specific gravity of molten iron 
was determined with tolerable accuracy. A conical vessel of wrought 
iron of about 2 feet in depth and 1°5 feet d'ameter at base, with an 
open neck of 6 inches diameter was weighed empty, and also when 
filled with water to the brim. Having been filled with molten cast- 
iron, with occasional additions of liquid metal until the vessel had 
attained its maximum temperature (yellow heat in daylight) and 
maximum capacity, it was re-weighed, and the weight of the cast-iron 
thus obtained. The necessary correctious for dilatation were applied, and 
the absolute weights of equal volumes of water at 15°5°, and of molten 
iron were obtained. The specific gravity of the cast-iron when cold 
was 7°17, and only 6°65 when in the liquid state; it is therefore less 
dense in the molten than in the solid condition. 

That it does not expand at the moment of consolidation was proved 
by taking two 10-inch spherical shells, 1°5 inches in thickness, and 
filling one of them with molten iron, the other being heated to redness 
and allowed to cool as a check in case of any permanent dilatation. 
The dimensions of the full shell were taken at intervals until it had 
returned to the atmospheric temperature, when it was found that the 
dimensions of the shell whose interior surface was in perfect contact 
with that of the solid ball which filled it, were, after applying the 
necessary corrections, those of the empty shell when that also was 
coli. 

The author also gives an explanation of the floating of solid cast-iron 
and lead upon their respective liquid metals, tending to show that it is 
not due to increased specific gravity of the molten metal, but toa 
certain repellent force, which is dependent partly upon the volume and 
effective surface of the floating piece, and partly on the difference in 
temperature between the solid and the molten metal. 

By “ effective surface ’’ is meant all the points of the immersed solid 
which are in, or can be reduced to a horizontal plane. 

Proof is also advanced that iron slags are not denser in the molten 
than in the solid state. 

J. W. 


Expansion-coefficient of Gases. By Pu. Jotiy (Pogg. Ann. 
J., 82; Chem. Centr., 1874, 241). 


Tue author gives the following values :— 
Hydrogen.... 0°0036562 | Oxygen 0:0036743 
Nitrogen .... 0°0036677 | Carbon dioxide.... 0°0037060 


0°0036695 | Nitrous oxide .... — 
4B 
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Condensable gases have a higher co-efficient than non-condensable ones ; 
no empirical relationship between the condensability and the increase 
in expansion-coefficient can be traced; as Regnault observed, the co- 
- efficient of a given gas increases with the pressure; with oxygen the 
pressure of an additional atmosphere makes an alteration in the 6th 
decimal place of the value. The author thence computes that liquefac- 
tion ensues at between 200 and 800 atmospheres, but cannot fix the 
point more closely owing to experimental errors in the determinations, 
which serve as the base for calculation. 
C. R. A. W. 


Thermo-chemistry. Hydrogen. By P. A. Favre (Compt. rend., 
Ixxviii, 1257—1265). 


THE author finds that electrolytic hydrogen is active, and that, as it 
passes into the ordinary gaseous state, heat is developed to the amount 
of about 4500 units. The subject of the present memoir is the con- 
densation by platinum-black of active hydrogen, also the condensation 
of ordinary gaseous hydrogen by palladium. The heat developed in 
the condensation of electrolytic hydrogen derived from the decomposi- 
tion of dilute sulphuric acid by platinum-black, shows that it is fixed 
partly in the active, partly in the ordinary state. 

From the results obtained by the condensation of ordinary hydrogen 
by palladium and by platinum-black, it would appear that the modes 
of fixation of the gas in the two cases are not at all comparable; in the 
latter the hydrogen condensed has not chemically changed, but in the 
former, before combining with the palladium, it has undergone an 
allotropic modification, comparable with the change of red phosphorus 
into the ordinary variety. 


C. E. G. 


Thermo-chemistry. The Metallic Sulphides. 
By M. Berruetor (Compt. rend., Ixxviii, 1247—1254). 


L. Direct Action —Sulphuretted hydrogen precipitates dilute solutions 
of lead, copper, mercury, and silver with development of heat, and 
the same takes place during the decomposition of the solid anhydrous 
salts, although the total amount of heat developed varies in the two 
states. The action of sulphuretted hydrogen on silver iodide does not 
convert the latter into sulphide, but an iodosulphide appears to be 
formed which does not undergo further change. Theoretically the 
action of gaseous sulphuretted hydrogen on anhydrous copper and lead 
acetates should give rise to a development of heat, a result confirmed 
by the experimental evidence. With the anhydrous chlorides of lead, 
copper, and mercury, however, we find negative values corresponding 
with an absorption of heat. 

2. Inverse Action.—From these facts it follows that although sulphu- 
retted hydrogen decomposes the chlorides of lead, copper, and mercury 
in dilute solution, anhydrous hydrochloric acid should decompose the 
sulphides of these metals. This decomposition will take place not only 
with gaseous hydrochloric acid, but in any solution containing anhy- 
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drous hydrochloric acid, the limit of which the author has found to 
correspond approximately with that required by the formula HCl + 
6H,O. Any solution more concentrated than this would therefore 
attack these sulphides, and also silver sulphide. It is found that the 
native crystalline sulphides of lead, antimony, and silver are acted on 
by fuming hydrochloric acid, and in the case of galena there is an 
appreciable development of heat notwithstanding the evolution of 
sulphuretted hydrogen. Hydrobromic acid and hydriodic acid also 
attack silver sulphide. 

A very good lecture experiment illustrating this inverse action may 
be made by dissolving one of these sulphides in fuming hydrochloric 
acid and then adding water; the small amount of sulphuretted hy- 
drogen dissolved by the acid liquid causes the reproduction of the 
sulphide as soon as the solution is sufficiently dilute. With lead sul- 
phide this result is attained at about HC] + 40H,0. 

3. Phenomena of Equilibrium.—Acetate of zinc in solution is com- 
pletely decomposed by sulphuretted hydrogen, the chloride and 
sulphate only partly. From thermic considerations the author believes 
this to be due to the partial decomposition of the zinc chloride or sul- 
phate, when dissolved, into an acid and a basic salt ; the latter is then 
acted on by the sulphuretted hydrogen, with formation of zinc sulphide . 
and neutral chloride or sulphate, which is in turn again decomposed by 
the water, this series of actions continuing until there is a sufficient 
excess of sulphuric acid in the solution to prevent any decomposition by 
the neutral sulphate by the water. An absorption of heat is observed 
durixg this reaction, caused by the decomposing action of the water on 
the salt. 

A solution of manganous acetate saturated with sulphuretted hy- 
drogen, which is at first transparent, soon becomes turbid and deposits 
manganous sulphide ; the filtrate from this precipitate, at first clear, 
exhibits the same phenomena as the original solution, the deposition of 
manganous sulphide in each case being accompanied by an absorption 
of heat. These circumstances, somewhat analogous to those which 
take place with zinc sulphate, indicate complex equilibrium between 
the water, the acetic acid, the manganous oxide, and the sulphuretted 
hydrogen. Moreover, the author believes that manganese and zinc, so 
closely allied to magnesium, are capable of forming sulphydrates com- 
parable with those of the alkali-metals, but slowly decomposable under 
the influence of water into sulphuretted hydrogen which dissolves, and 
the metallic sulphide which is precipitated. Manganous formate, 
intermediate between the acetate and sulphate, represents the limit of 
this reaction, giving mere traces of a precipitate with sulphuretted 


hydrogen. C. E. G. 


Development of Heat by the Solution of Mixed Salts in Water. 
By A. WINKELMANN (Pogg. Ann., cl, 492—521). 


Person, in his “ Recherches sur la Chaleur latente de Dissolution,” 
states that in mixtures of two salts which would not suffer mutual 
decomposition in solution, such as potassium and sodium nitrates, the 
latent heat for the mixed salts is the same as for the individual salts, 
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so that the heat developed by the solution of the two salts can be found 
from observations on the individual salts, and is equal to the sum of 
the heat developed by them. From this it follows that no change of 
temperature should take place on mixing solutions of two such salts. 
Marignac, however, finds that this is not the case, heat being developed 
by the mixture. 

The author, thinking it would be of interest to investigate the 
nature of the discrepancy between these results, made three series of 
experiments, in the first of which he observed the thermic effects of 
dissolving a mixture of two salts in water; the second consisted in dis- 
solving one salt in a solution of the other; whilst the third was made 
by mixing solutions of the two salts. The results obtained with potas- 
sium and sodium nitrates, potassium nitrate and potassium chloride, 
sodium and potassium chlorides, potassium nitrate and sodium chloride, 
and sodium nitrate and potassium chloride, in various proportions, are 
given in eight tables, from which he concludes that Person’s relation 
is not strictly true for salts which do not suffer mutual decomposition. 
In most instances there is a slight development of heat on mixing the 
solutions, and this is greater the more concentrated the solutions. 
Sodium and ammonium chlorides, and sodium and ammonium nitrates, 
however, cause an absorption of heat. The specific heat of a solution 
of mixed salts is very nearly the mean of the specific heat of solutions 
of the individual salts. 

C. E. G. 


Application of Thermo-chemical Theories to Explosive Bodies, 
especially Gunpowder. By F. Casran (Compt. rend., Ixxviii, 
1200—1201). 


ALTHouGH recent thermo-chemical researches have furnished data for 
calculating the potential energy of explosive bodies, and although the 
experiments of Abel and Noble have shown that the pressure produced 
by the combustion of gunpowder in a closed chamber depends solely 
on its chemical composition, and not on its mechanical condition, yet 
in the employment of gunpowder for fire-arms, differences of action 
arise almost entirely from variation in physical properties and the 
methods of employing the material. Moreover, since, considerable 
differences may exist without being revealed by the calorimeter, the 
latter does not furnish a suitable means of classifying powders. 

Berthelot has pointed out that there is a waste of power in applying 
nitric acid in the form of saltpetre to the manufacture of gunpowder. 
The author considers that this fact explains the superiority of saltpetre 
over other nitrates for this purpose, and that it would be an improve- 
ment to introduce in its place a body possessing still less energy. 


M. J. S. 


Thermic Researches on the Condensation of Gases by Solid 
Bodies. By P. A. Favre (Ann. Chim. Phys. [5], i, 209—261). 


Tue author glances slightly over the history of the subject His own 
experiments have been directed to the determination of the heat evolved 
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during the absorption of gases by porous solids. In order to test the 
opinion of Mitscherlich, that the density of some gases was so much 
increased when they were absorbed by charcoal that they must exist 
in the liquid state, and in order to ascertain whether there was ex- 
hibited any special force independent of that concerned in the change 
of state, he has determined the latent heat of volatilisation of several 
liquefied and solidified gases, and has compared these with the heat 
evolved during the absorption of the same gases by charcoal. 

The apparatus employed is minutely described and figured, and the 
methods and results of the experiments are given in detail. 

For the same gas the absorptive power of charcoal varies with the 
nature of the wood carbonised, and also, less considerably, with dif- 
ferent specimens of the same charcoal, and with the same fragment at 
different times. Different gases are absorbed in very different quanti- 
ties by charcoal. The author’s numbers, though about double of those 
given by De Saussure, follow the same order. The order is also 
generally the same as that of their solubility in water. The more 
condensable gases evolve more heat for equal weights than those less 
freely absorbed. The following table gives the heat evolved by the 
condensation of one gram of each of the gases :-— 


ik tadcawan oe 494 heat units. 
Hydrochloric acid ...... 274 3 6» 
Hydrobromic acid ...... oe 
Hydriodic acid ........ i. « 
Sulphurous acid........ ew « 
Nitrous oxide .......... 7a 
Carbon dioxide ........ “= « 


The heat of solution in water does not appear to be in any way 
connected with that of absorption, as is shown by the following table, 
giving the results for equal volumes of the gases :— 


Heat of absorption. Heat of solution. 
ED Jind eowee duen 10000 17479 
ae 19084 
Ds. ipndn andere 22000 18902 
Sa ee eT ee 5367 3853 
BE Scnbanddassens 8400 8743 


The denser kinds of charcoal absorb less gas than the more porous, but 
the absorption develops more heat in the former than in the latter case. 
It is found also that the first portions of gas condensed evolve more 
heat than the last, as though the layers of condensed gas diminished 
in density with increased distance from the solid surface, and appa- 
rently the pores of a dense charcoal are too small to permit of the 
formation of the less dense layers. The above statement respecting 
the heat evolved when different kinds of charcoal are saturated with gas, 
does not appear to agree with that on page 253 of the author’s paper, 
where he says that the same amount of heat is evolved by the condensa- 
tion of the same weight of gas, whatever be the nature of the charcoal, 
the latter only influencing the total volume absorbed. The experimental 
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numbers given do not strictly bear out either of these statements, but 
certainly agree better with the latter than with the former. 

The average heat evolved by the saturation of charcoal with carbon 
dioxide is 3467 units. The same gas in solidifying disengages 3128 
units, so that even if the gas be supposed to be condensed iu the pores 
of the charcoal to the solid state, there remains a quantity of heat to 
be accounted for by some special affinity between the two bodies. The 
difference is even more marked if the result of partial saturation be 
taken; it may then amount to as much as 625 heat-units. This 
want of proportionality between the quantities of gas absorbed and the 
heat generated seems to indicate that the special force is rather of the 
nature of capillary attraction than of ordinary affinity. The experi- 
ments with liquefied nitrous oxide and sulphurous anhydride, although 
less striking, agree with those on carbon dioxide, the heat evolved by 
the absorption exceeding considerably that produced by liquefaction. 
No determinations of the heat of solidification of these two gases have 
yet been made, but from the circumstance that the molecular weights 
of nitrogen monoxide and carbon dioxide are equal, their vapour-tension 
and boiling points nearly the same, the volumes absorbed by charcoal 
differing by only 2 per cent., and the heat disengaged during absorp- 
tion by only 7 per cent., it is highly probable that the latent heat of 
fusion will be the same for both; and since the saturation of charcoal 
with nitrous oxide evolves rather more heat than with carbon dioxide, 
it is most likely that the difference between the heat of solidification 
and of absorption will be at least as great in the former case as in the 
latter. 

The remainder of this paper deals with the condensation of hydrogen 
by palladium and platinum. The results have already been published 
in the Comptes rendus, and abstracted in this Journal (p. 15 of this 
volume). ; 


M. J. S. 


On the Existence of Definite Hydrates in the Aqueous Solu- 
tions of the Acids. By Jutius THomsen (Deut. Chem. Ges. 
Ber., vii, 772—775). . 


BertHELor concluded from his thermo-chemical researches on the 
reaction of water on the acids, that various hydrates are formed in the 
aqueous solutions, while the author considers from his own direct 
experiments that such hydrates do not exist. 

With regard to Berthelot’s supposed hydrate, HCl + 8H,O, the 
author refers to his paper in the Deut. Chem. Ges. Ber., vi, 717 (this 
Journal [2], xi, 1096). The existence of the hydrate SO,H, + H,O in 
aqueous solution was deduced by Berthelot from the supposition that 
according to the experiments of Favre and Quaillard (Compt. rend., 
1, 1150) the rise in temperature on mixing a molecnle of SO,H, with 
fractions of a molecule of water is “a peu de chose prés”’ proportional 
to the quantity of water. But according to these experiments (loc. 
cit.), the rise in temperature is for 
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1 mol. SO,H, with the first 4 mol. of water 947 = 1 . 947 heat-units. 


” ” second 4 ” 886 = 1 - 886 99 
” ” next 4 - 1711 = 2. 855 - 
” 9 next 4 a 2832 = 4. 7088 ss 


Berthelot’s proportion, therefore, has no existence in facts. 

According to researches published four years ago by the author 
(Deut. Chem. Ges. Ber., iii, 496), on the reaction of sulphuric acid on 
water, the rise in temperature when one molecule of SO,H, is mixed 
with a molecule of water is expressed, for all values of a from 1 to 9, 
by the following formula, in which there are only two constants :— 


a ‘ 
R, = aay T8615 17994 heat-units. 
Therefore— 

a. Formula. Experiment. Difference. 
1 6288° 5272° — 16° 
2 9320 9364. + 44 
3 11105 11108 + 4 
5 13112 13082 — 30 
9 14910 14940 + 30 


The consideration of these numbers shows that a hydrate SO,H, + 
H,0 in aqueous solution has no existence. 

Berthelot considered that a hydrate, NO,;H + 2H,0, existed in 
aqueous solution (Compt. rend., Ixxviii, 769). 

In the graphic illustration of his results with respect to the rise in 
temperature on mixing nitric acid with water, he obtained a curve with 
steps (Spriingen) which would point to several hydrates. 

But in the first place the experiments named are not of such a nature 
as to admit of graphical representation without arbitrary assump- 
tion, for the liquids which are formed have not the same composition, 
and the several liquids also are not such as to form a continuous 
series of dilutions. In the second place the author showed a year ago 
(Deut. Chem. Ges. Ber., vi, 697), by a systematic investigation of the 
rise in temperature in the reaction between nitric acid and water, that 
the curve between 0 and 5 molecules of water is perfectly continuous 
and according to rule; and that the evolution of heat on mixing one 
molecule of NO;H with a molecule of H,O is accurately represented by 


the formula— 
Heat-units. 


a 
R, = sr 99070 = (NO;H,aH.0), 
when a lies between 0 and 5. 

In the first series of experiments published by the author (Joc. cit.), 
nitric acid, which contained from ‘175 to 5 molecules of water more 
than the hydrate, was mixed with such a quantity of water that the 
liquid in every experiment had the composition NO;H + 100H,0. In 
this way the results admit of direct comparison without arbitrary inter- 
polation. Since now 


(NO;H,aH,0) + (NO;H,aH,0,.(100 — )aH,O) = (NO;H,100H,0) 
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we must, when for the same value of a the result according to the 
formula is added to the result of the corresponding experiment, obtain 
the same sum. And this is the case; thus— 


Experiment. Sum. 

6650 heat-units. 7476 heat-units. 
5458 7478 
4174 7478 
3292 7485 
2146 7487 
1720 ’ 7455 

758 7481 


sJ 
or 


CW DROS 
SSuraeare® 


The constant magnitude of the sum, or of the rise in temperature, 
calculated from each single observation for the reaction (NO,H,100H,O) 
shows that between «a = 0 and a = 5 the rise of temperature on mixing 
nitric acid with water is a perfectly continuous function answering to 
the above formula, and that therefore there is no evidence of the exist- 
ence of a hydrate of the composition NO;H + 2H,0 so far as the rise 
in temperature is concerned. 


S. = &. 


On a Law in the Diffusion of Salts. By R. Sacussz 
(Chem. Centr., 1874, 237—239). 


GRAHAM, in his experiments on the diffusibility of salts in aqueous solu- 
tions, found that under the same circumstances equal weights were 
always diffused of KCl and (NH,)Cl, of KNO,; and (NH,)N Oz, and of 
K,CrO,, K,SO,, and (NH,)SO,. By dividing the quantity diffused by 
the molecular weight in each case, figures are obtained representing 
the relative number of molecules so diffused. In the above cases 
these figures are of course exactly in inverse proportion to the mole- 
cular weights, but the author finds also that in each set of Graham’s 
experiments the number of molecules diffused generally decreases 
with increase of the molecular weight. He shows that for each of the 
three series of isomorphous salts formulated above, the numbers obtained 
by dividing the molecular weight by the specific gravity (i.e. the 
molecular volumes) are nearly equal. 


R. R. 


Cohesion of Precipitates. By BerrueLor 
(Bull. Soc. Chim. [2], xxi, 35; Chem. Centr., 1874, 29). 


Wuen silver nitrate solutions (1 g. to 2 litres) and potassium iodide 
solution (1 g. to 8 litres) are mixed, 23°1 kilogram-degrees of heat are 
evolved in the first minute and 26°4 after three to four minutes. The 
author attributes the increased value to alteration in the cohesion of the 
precipitate. 


C. R. A. W. 
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By STeran 


Experiments on Apparent Adhesion. 
(Chem. Centr., 1874, 369): 


Ir two polished plates be slid together they adhere. The strength of 
the adhesion depends on the distance between the plates, on their size, 
and on the nature of the fluid in which they are immersed, being much 
greater in water or other liquids than in air. The time required to 
pull them apart to a given distance is inversely proportional to the 
force applied. It is nearly proportional to the square of the original 
distance, and for different sizes of plates varies as the fourth power of 
the radius. For different fluids it is proportional to the times they 
occupy in streaming through capillary tubes under equal pressure. 

From this it is clear that the explanation of the phenomenon in ques- 
tion is not, as hitherto supposed, a statical, but a dynamical problem. 
When the separating force begins to act, the distance between the plates 
is increased by an extremely small quantity, and the liquid contained in 
the intervening space becomes dilated, in consequence of which its 
hydrostatic pressure is diminished, and the excess of pressure of the 
external liquid acts against the separating force. No equilibrium is, 
however, established, because the decrease of the hydrostatic pressure 
between the plates permits the external liquid to flow between them, and 
the difference of pressure is consequently diminished. The distance 
between the plates may be again increased by the separating force, and 
the same series of actions continually reproduced. 

The author likewise considers the problem from a theoretical point 
of view, and deduces an equation which represents the experimental 
laws. The same equation affords the means of deducing from the 
experiments the coefficients of internal friction for the several liquids. 
Taking the centimeter as unit of length, the mass of a gram as the 
unit of mass, and the second as unit of time, this coefficient is 0°0108 
for water at 19°, and 0°00183 for air, volumes agreeing almost exactly 
with those deduced from the experiments of Poiseuille, Maxwell, and 


O. Meyer. 
W. R. 


Behaviour of Permanganic Acid with Various Substances. 
By R. Borrcer (Pogg. Ann. Jubelband, 156; Chem. Centr., 229). 
A MIXTURE of equal weights of dry pulverised potassium permanganate 
and concentrated sulphuric acid acts so powerfully as an oxidising 
agent, that by its mere contact with many substances, especially with 
essential oils, a violent explosion is produced, and in other cases the 
substances are immediately set on fire. Cotton-wool is thus inflamed : 
but gun-cotton and gunpowder are not. A jet of coal-gas when 

directed on a few grams of the mixture is instantly kindled. . 
» 
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Improved Air-bath for Heating Sealed Tubes. 
By J. Hapermann (Ann. Chem. Pharm., clxxii, 9—1(). 


Tus apparatus (which cannot well be described without a drawing) 
resembles in its construction the newest forms of combustion furnaces. 
The frame is of iron. The sides are formed of plates of earthenware, 
and the cover of dome-shaped pieces of the same material. The bottom 
consists of three or four thicknesses of wire-gauze, with small intervals 
between them. Beneath these is placed the heating arrangement, which 
consists of three Bunsen burners having a stopcock in common. The 
sealed tubes to be heated are placed in strong copper tubes, which lie 
in a nearly horizontal position in the bath. These copper tubes project 
slightly through the iron plates which form the ends of the bath, and 
are open at both ends, the sealed tubes being prevented from slipping 
out by diaphragms of wire gauze pushed into the lower ends. A 
thermometer passing through a hole in the cover shows the tempera- 


ture, which can easily be raised to over 300° C. 
J. R. 


On the Mechanical Employment of Heat. By G. Wusr 
(Compt. rend., Ixxviii, 1358). 


Tue calculation of the proportion of the heat which, applied respec- 
tively to nitrogen and water, is capable of conversion into mechanical 
effects, shows that the former is superior to the latter in the proportion 


of 4°41: 1. 
M. J. S$. 


On the Internal Heat of Bodies (Korperwaérme) and the 
Density of the Luminiferous Ether. By K. Puscun (Chem. 
Centr., 1874, 273). 


Inorganic Chemistry. 


Preparation of Hydrogen and Oxygen. By Juuivs Lowe 
(Dingl. polyt. J., cexi, 194). 


Hyvrocen free from hydrogen sulphide, may be obtained from com- 
mercial zinc and hydrochloric acid, by the addition of a solution of 
copper sulphate. 

Ferric oxide may be conveniently used as a substitute for man- 
ganese dioxide, for mixing with potassium chlorate in the preparation 


of oxygen gas. 
W. R. 


Fluoxyboric Acid. By A. Basarow 
(Compt. rend., Ixxvili, 1698—1700). 


Tue formula, BO,H,3HF, is usually assigned to fluoxyboric acid, but 
as it cannot be explained how the atoms in such a compound would be 
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grouped in accordance with the theory of atomicity, it seemed of interest 
to reinvestigate the nature of this substance. 

The fluoxyboric acid was prepared by saturating water with fluoride 
of boron obtained by heating a mixture of pure calcium fluoride, boric 
anhydride and sulphuric acid in a platinum retort. The solution 

ossesses all the properties usually ascribed to it, but when it is sub- 
mitted to distillation in a platinum retort, fluoride of boron is evolved 
copiously at 140° ; and at 160°—170° a very viscid liquid of density 1°777 
passes over, which fumes strongly on exposure to the air. As the 
temperature rises, the distillate becomes less viscid, its density is less, 
and it fumes less strongly. All the fractions, except the last, which 
boils at 185°—200°, deposit boric acid on the addition of water. 
Fluoxyboric acid therefore is not a homogeneous substance, but 
appears to be a solution of boric acid in hydrofluoboric acid; the 
reaction being analogous to that which takes place when silicon fiuo- 
ride is passed into water, except that in the latter case, the silicic acid 
is deposited in a gelatinous state, whilst in the former the boric acid 
remains in solution. 


4BF, + 2H,.O = BO.H + 3(HF.BF;). 


From these circumstances, and from the results of the analysis and 
vapour-density determination of the substance, the author believes 
that it is merely by chance that a compound of the formula, BO,H.3HF, 
was obtained, and that fluoxyboric acid does not exist. He intends to 
study the compounds hitherto considered as fluoxyborates. 


Water at 0° absorbs 1057 vols. of gaseous fluoride of boron. 
C. E. G. 


Nitric Anhydride. By M. Berruetor 
(Ball. Soc. Chim. [2], xxi, 53; Chem. Centr., 1874, 244). 


Weser’s process yields about 60—70 per cent. of the theoretical 
amount; the author employs it in the following form. Nitric acid 
(monohydrate) is placed in a beaker cooled by snow and salt, and 
phosphoric anhydride in powder added little by little, so that the 
temperature does not rise above 0°. When somewhat more than the 
theoretical amount has been added, the whole is transferred to a retort 
and very cautiously distilled, the neck of the retort being surrounded 
with ice, and the retort itself being occasionally plunged into the snow 
and salt to prevent too rapid action. Several hours are requisite for 
distillation; at first perfectly pure crystals form; latterly a liquid 
(nitroso-nitric acid—-Weber) passes over. The crystals decompose 
readily at the ordinary temperature, forming oxygen and nitrogen 
tetroxide, and therefore cannot be kept in sealed vessels. They can be 
kept best over sulphuric acid in a loosely stoppered bottle. Light 


accelerates the decomposition. 
C. R. A. W. 
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Absorption of Ammonia by Saline Solutions. 
By F. M. Raoutr (Ann. Chim. Phys. [5], i, 262—274). 


THIs paper is an amplification of that abstracted on p. 224. It con- 
tains, in addition, the following information. The general law stated 
at p. 224 is applicable to solutions of potash or soda only when these 
contain less than one molecule of anhydrous base to 15 molecules of 
water. Concentrated alkaline solutions dissolve more ammonia than 
the law indicates. Such a solution of potash, ¢.g., dissolves 16 times 
its volume of ammonia. Even the solid hydrates, with the exception 
of the mono-hydrates, absorb a little of the gas. The general law above- 
named furnishes an explanation of the well-known fact that a concen- 
trated solution of ammonia evolves a portion of its gas when potash is 
added to it. The potash but slightly increases the bulk of the solution, 
while yet it forms a solution less capable than water of absorbing 
ammonia. Solutions of ammonium chloride dissolve a little less 
ammonia than water does. 


B. J. G. 


Ammonium Nitrite. By M. Berrueor 
(Bull. Soc. Chem. [2], xxi, 55; Chem. Centr., 1874, 245). 


Tas salt may be obtained by adding together equivalent quantities of 
strong solutions of ammonium sulphate and barium nitrite, filtering, 
and evaporating in a vacuum over quicklime; only 30—40 per cent. of 
the theoretical yield is obtained, owing to spontaneous decomposition. 

The salt is crystalline, somewhat tough and elastic, and has the 
composition NO,H.NH;; it is very deliquescent and decomposes at the 
ordinary temperature even in winter; strong aqueous solutions decom- 
pose more quickly than the solid, which must be kept over quicklime, 
and not in sealed tubes. It explodes at 60°—70°, and detonates when 
struck ; it must therefore be handled cautiously. 

The salts may also be prepared by leading into a cooled flask 
ammonia, oxygen, and nitric oxide, when the following reactions ensue 
simultaneously :— 


4NO + Oz + 4NH; + 2H.,O = 4NH,NOs,. 


About twice as much nitrogen is formed as would result if all 
the water produced in virtue of the first reaction were used up for 
the second: hence probably much of the salt generated is speedily 
decomposed again. 


C. R. A. W. 


The Phosphorescence of Phosphorus, Sulphur, and Arsenic. 
By Jouserr (Compt. rend., Ixxviii, 1853—1855). 

Tue theory of Berzelius, that the phosphorescence of phosphorus is 

due to the vaporisation of the metalloid, has been confuted by the ex- 

periments of Schroétter, but it has not entirely lost credit. The author 

confirms Schrotter’s results. The phosphorescence does not take place 
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in a vacuum, or in the absence of oxygen. It is well known that it is 
not apparent in oxygen gas at the ordinary temperature and pressure, but 
that it is necessary to raise the temperature or diminish the pressure in 
order to produce the phosphorescence. The author believes that there 
is also an inferior limit below which diminution of pressure causes the 
phosphorescence to disappear. He could not fix the limit, but its 
existence is indicated by the fact that when phosphorus is confined in 
nitrogen over water containing oxygen, the phosphorescence takes 
place in strata occurring at regular intervals, although, of course, the 
oxygen is diffused from the water in a perfectly uniform manner. 
Though he is unable, also, to fix the superior limit at which increase 
of temperature causes a disappearance of the phosphorescence, his 
experiments indicate that it would be about 14°. The following are 
the tensions of phosphorus vapour at the different temperatures given. 
Glycerin was the only liquid which could be used in these experiments 
without being acted upon :— 


Temperature ...... 5° 10° 20° 30° = 40° 100° 
Millimeters ........ 0305 ‘ll ‘48 3°44, 


25 


When oxygen is mixed with an inert gas, such as nitrogen, and the 
lower limit of pressure is noted at which phosphorus placed in the 
mixture ceases to give any luminosity, the pressure exerted by the 
oxygen alone is below that which pure oxygen would exert. This 
difference is greater the larger the percentage of inert gas present. The 
property of phosphorus of giving rise to luminosity with a very small 
pressure of oxygen has enabled the author to ascertain that mercuric and 
silver oxides are appreciably decomposed at 100°. The temperatures 
at which sulphur and arsenic give a phosphorescent cloud are, for the 
first, about 100°, at the ordinary temperature, and a little higher for 
the second. Oxygen is necessary for the phenomenon, and there is a 
superior and inferior limit, as with phosphorus. 


B. J. G. 


Conversion of Ordinary into Amorphous Phosphorus by 
Electricity. By A. v. Scurérrer (Chem. Centr., 1874, 306). 


GeissLER first described this phenomenon in 1860, and Hittorf ex- 
amined it,further in 1865. The author describes various forms of 
tubes made by Geissler for the purpose of electrising an attenuated 
atmosphere of yellow phosphorus vapour; a film of amorphous phos- 
phorus becomes visible on passing the current; this is caused neither 
by the light nor by the heat thereby developed, as the amorphous 
phosphorus is equally deposited in a form of apparatus where the 
aluminium electrodes are separated from the tube containing the phos- 


horus vapour by a thin glass partition. 
; viii = O. R. A. W. 
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Behaviour of Phosphorus to Solutions of Metals. 
By R. Borraer (Chem. Centr. Blatt., 1874, 322). 


Puosphorvus, although a metalloid, and a perfect non-conductor of 
electricity, nevertheless exerts on certain metallic solutions a reducing 
power comparable with that of good conductors like zinc and iron. A 
perfectly clean piece of phosphorus precipitates gold, copper, and 
palladium from their solutions in the metallic state; silver as phos- 
phide. Platinum, uranium, nickel, iron, zinc, cadmium, and cobalt 
salts are not decomposed by phosphorus at ordinary temperatures. 
a. W. P. 


Potassium Iodide from Cuprous Iodide. By LancsBuin 
(Deut. Chem. Ges. Ber., vii, 765—767). 


Currovus iodide, which is imported in considerable quantity from Peru, 
contains from 60 to 70 per cent. of iodine, and furnishes a very suit- 
able material for the preparation of pure potassium iodide. 

In the author’s process, this iodide is reduced to a fine powder, and 
suspended in water to which a few drops of hydrochloric acid have 
been added. It is then decomposed by a stream of sulphuretted 
hydrogen, and the excess of gas is destroyed by a solution of iodine 
in iodide of potassium, after the liquid has been decanted from the in- 
soluble copper sulphide. 

Potash, or potassium bicarbonate, according to the purity of the 
product required, is then added in sufficient quantity, and the whole 
evaporated till crystallisation takes place. During the evaporation the 
suspended sulphur gathers together in balls, and sinks to the bottom. 

A sketch of the apparatus used is appended. The iron sulphate 
formed in the preparation of the sulphuretted hydrogen covers the 
expense of the acid and iron sulphide used, while the copper sulphate 
obtained by roasting the copper sulphide covers the other expenses. 
One point to be looked to is, to decant the liquid at once from the 
copper sulphide, as otherwise copper sulphate is formed by oxidation, 
and the final product rendered impure. 

G. T. A. 


Solubility of Calcium Sulphate. By ©. Marianac 
(Ann. Chim. Phys. [5], i, 274—282). 


Tue solubility of calcium sulphate has been stated by various observers 
to be from 1 part of anhydrous sulphate in 461 to 1 part in 503 of cold 
water. The author has obtained the following results both with 
gypsum and with the precipitate formed on adding sulphuric acid to 
calcium chloride :— 
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Parts of water for Parts of water for 
‘Temperature. 1 part of anhydrous | Temperature. ° | 1 part of anhydrous 
sulphate. sulphate. 


Degrees. Degrees. 
1) 525 41 468 
18 488 53 474 
24 479 72 495 
32 470 86 528 
38 466 99 | 571 


In 1843, Poggiale, while agreeing with other observers as to the 
solubility at low temperatures, gave it as 1 in 415 at 20°, and 1 in 393 
at 35°, the latter being the temperature of maximum solubility. The 
author believes that Poggiale was misled by the liability of this salt to 
furm supersaturated solutions. It will, however, be seen that both 
observers agree in placing the temperature of maximum solubility at 
30°—40°, though disagreeing in the quantity dissolved. When the 
hydrated salt is acted upon by water at temperatures exceeding the 
ordinary, the solution will be supersaturated, even in presence of the 
solid substance, provided the latter is in small amount and remains at 
the bottom of the liquid. If the solid salt is in very large excess, and 
is kept in suspension, for which purpose the artificial sulphate is best 
adapted, no supersaturation takes place. A solution made in the cold, 
and boiled till, by concentration, a little of the salt was deposited, was 


filtered while hot, and then contained ,15 — z}5 of anhydrous salt. 


When once filtered, it did not deposit on cooling. Evaporation, with- 


out boiling, gave a solution containing ~1~ of sulphate. Evaporation 
os oD p 


at the ordinary temperature, in vacuo, gave zis, while a still higher 
solubility, ;4z, was reached by neutralising dilute sulphuric acid with 
calcium carbonate, agitating for a short time and filtering. The last 
solution soon began to deposit, but its strength was still =}, after 
24 hours. 

Artificially dried gypsum is capable of yielding a supersaturated 
solution, even at low temperatures, though the speed with which it 
dissolves is diminished by increasing the heat of desiccation. If the 
gypsum has been dried at 135°—140°, the solution, filtered after ten 
minutes’ agitation, contains ;};. If a red heat has been employed, 
the solution contains, after 24 hours’ contact of the salt with water, 
only =4, —s},- But the salt continues to dissolve gradually, till in 
about a month it becomes supersaturated, and then contains 3+; —3}+5- 
After this, the undissolved solid very gradually takes up water, and 
then, acting as a nucleus, puts an end, after some months, to the super- 
saturated state. Native anhydrite behaves like gypsum ignited at a 
red heat, the solution, after one day’s agitation, containing 35, and 
after 40 days, z};. After eight months, the solution still contained 
asz- The solid had not then taken up all its water cf crystallisation, 
and rectangular granules of anhydrite could be detected in the centre 
of the acicular crystals of gypsum. 

As to the persistency of the supersaturated solutions, the solutions 
containing from 745 to +45, deposit very quickly. A solution contain- 
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ing 33,3 began to deposit in 15 days. In one month it contained ;1,; 
in two months, ;},; and in three months, 7};; during which periods 
it was frequently agitated with the solid deposit. If a solution con- 
tains, at starting, less than ;}5, no deposit is formed spontaneously. 
The reason why the solid salt, unless present in large excess, fails to 
put an end quickly to the state of supersaturation, is probably because, 
in the case of a salt so slightly soluble, there is but little difference 
between the specific gravity of its normal and its supersaturated solution. 
Consequently but little movement is set up when, in any part of the 
liquid, the excess of salt is removed. 
B. J. G. 


Ultramarine. By B. Uncer 
(Dingl. polyt. J., cexii, 224—247 and 301—314). 


In the preparation of ultramarine, alumina, silica, sodium carbonate, 
and sulphur are the essential materials used. When these substances 
are heated together, there are produced sodium silicate and sodium 
thiosulphate, together with other products. The further action of 
these substances upon one another in presence of sodium carbonate 
results, according to the author, in the formation of a compound to 
which he assigns the formula, Al,Si5,0;, sodium sulphide being also 
formed ; at this stage of the process the material is washed and dried, 
whereby the above-mentioned compound appears to be oxidised and 
to give rise to the formation of a substance having the formula, 
Al,Si8,0,Na;,, When this again is heated with ammonium chloride, a 
body is produced which the author calls sodium ultramarinate, and to 
which he gives the formula, AlpSiS.O,N>.Nay. 

Ultramarine, then, according to the author, consists essentially of 
this sodium ultramarinate, besides which it contains an aluminium 
silicate, called by the author nepheline, (Na,Al,Si,O,), and a residue 
which is sometimes normal sodium silicate, but more generally an acid 
silicate having the composition Al,0,6Si0.. 


M. M. P. M. 


Lanthanum and Didymium. By Fr. Frericus 
(Deut. Chem. Ges. Ber., vii, 798—800). 


THE material for this research was a mixture of the oxides of lanthanum 
and didymium, obtained from cerite by a process which the author 
intends to describe later. To separate the metals, the two following 
methods were used :— 

1. If the oxides of lanthanum and didymium are heated in chlorine, 
they are converted into the oxychlorides La;0,Cl,, Di;02Cl., which 
behave differently when treated with water ; the first is unattacked even 
by boiling water, whilst the latter.is decomposed into DiC] ,+ 2Di(OH):. 
A solution of DiC], reacts with La,O,Cl, thns— 


La;,0,Cl, + 2DiCl, + 2H,O0 = 3LaCl, + 2Di(OH)>. 


The mixed oxides are, therefore, heated in chlorine, and the oxy- 


INORGANIC CHEMISTRY. 1063 


chlorides thus obtained are treated with water. If for every 6 equiva- 
lents of didymium not less than 3 equivalents of lanthanum are present, 
the solution contains LaCl, only, the precipitate consisting of Di(OH),, 
and undecomposed La;0.Cl. But if more than this proportion of 
didymium is present, the product will contain DiCl,, and must be again 
treated in the same way. 

2. If the amount of lanthanum in the mixed oxides is known, the 
second process may be used. The oxides are dissolved in nitric acid 
and exactly enough sulphuric acid added to convert the lanthanum 
nitrate into sulphate. The solution is then evaporated to dryness, and 
the salts heated to low redness to decompose the didymium nitrate. 
The lanthanum sulphate is then extracted with water, leaving didymium 
oxide undissolved. If a slight excess of sulphuric acid be added, so 
that a portion of the didymium nitrate is also converted into sulphate, 
the insolub!e residue will consist of pure didymium oxide. 

To assure himself of the purity of the lanthanum and didymium thus 
obtained, the author has prepared and analysed the following com- 
jounds :— 

, Lanthanum oxide, aO.—No higher oxide was observed. ' 

Lanthanum oxychloride, Las;0,Cl, (not previously described).—Pre- 
pared by heating LaO in chlorine to 200°, a grey mass scarcely attacked 
by boiling water. 

Lanthanum sulphate, LaSO, + 3H,O, and lanthanum phosphate, 
LaHPOQ,. 

Didymium oxide, DiO, and didymium sesquioxide, DizO; (not Diz2043, 
as formerly described), a brown mass obtained by heating DiO in 
oxygen for six hours in a porcelain crucible. 

Didymium oxychloride, Dis0,Cl, a grey powder, is prepared in the 
same way as La;O0-Cl.. 

Didymium sulphate, DiSO, + 3H,0, loses 2H,0 at 200°, and the third 
above 250°. 

Didymium nitrate, Di(NOs)2, melts undecomposed at about 300°. 

ww. & FF. 


Thallium Trioxide. By R. Bérrcarr 
(Chem. Centr., 1874, 371). 


TuIs compound may be obtained by warming freshly precipitated 
thallium chloride with a solution of sodium hypochlorite. It resembles 
lead dioxide in colour. When mixed with antimony pentasulphide, it 


may be ignited without noise by friction or by the electric spark. 
W. R. 


Note on Artificial Crystals of Antimony. By H. Laspryres 
(J. pr. Chem. [2], ix, 305—814): 


Iv a smelting work not far from Aachen, during the preparation of 

hard lead from scraps containing lead and antimony, owing to too 

much material being put into the furnace, the molten metal ran over at 

the slag-hole into the vessel below. This metal, as it slowly cooled, 

formed a cake at the bottom of the pot, and owing probably to the up- 
4¢2 
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setting of the latter, the liquid part of the cake had run out so as to 
leave it hollow. The hollow part was lined with crystals of antimony, 
while the crust contained lead in increasing quantities from within 
outwards, 

The crystals, like those of artificially crystallised antimony from 
other sources, and. likewise those of native antimony, are derived from 
a rhombohedron approsching very nearly to a cube. 


G. T. A. 


Antimony Tribromide. 
By R. W. E. Macrvar (Chem. News, xxix, 179). 


Tue author has prepared this compound by synthesis from its 
elements, also by distilling a mixture of antimony sulphate and potas- 
sium bromide. When decomposed by cold water it yields an oxybro- 
mide, Sb,Br.0;, or 2SbBr3.5Sb,0;. Hot water effects a more complete 
decomposition, resulting in the compound SbBr;.1l0Sb,Br,0;. By 
washing this substance with carbon bisulphide, the tribromide is dis- 
solved out, and the compound Sb,Br.0; remains. : 
ww. &. F 


Action of Distilled Water on Lead. By Is. Pierre 
(Compt. rend., Ixxviii, 1265—1266). 


On passing the vapour of water through a leaden worm in such a 
manner that it was only partially condensed, it was found that the 
effluent water was opaline, and on standing deposited ‘‘ hydrocarbonate” 
of lead in the proportion of 0:0747 gram per litre. The filtered liquid 
was found to contain 0°00375 gram, so that the total amount of the 
lead-compound present must have been at least 0°07845 gram per 


litre. 
C. E. G. 


Preparation of Tin Crystals. By Fr. Srousa 
(Chem. Centr., 1874, 130). 


Tue outside of a platinum basin or crucible is covered, with the 
exception of a small part of the bottom, with wax or paraffin. This 
basin is then placed upon an amalgamated rod of zinc in a large porce- 
lain basin or beaker. The porcelain basin contains water, with about 
one-twentieth part of hydrochloric acid: the platinum basin contains a 
dilute and not very acid solution of stannous chloride. The two liquids 
must just cover the edge of the platinum basin. After two or three 
days beautiful crystals are formed in the platinum basin. These may 
be removed, washed with water, and dried. They must be kept from 


the air. 
M. M. P. M. 
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Behaviour of Lead and Tin to Acetic Acid and Turpentine 
Oil. By J. M. Merrick (Chem. Centr. Blatt., 1874, 355). 


Lav which has been in contact with turpentine oil containing oxygen 
is acted on, white-lead being formed. The same is the case with tin, 
stannic formate being produced. Tin in glacial acetic acid lost 
646 p.c. in 118 hours ; in a mixture of equal parts of water and acetic 
acid the loss was 15 p.c. ; in turpentine oil ‘0025 p.c. 

E. W. P. 


Titanium Compounds. By C. Friepe. 
(Chem. Centr., 1874, 315; from Bull. Soc. Chim., xxi, 145). 


Wuen titanium tetrachloride is heated to 180° in a sealed tube with 
silver, the trichloride, Ti,Cl., is formed, together with silver chloride. 
The former can be isolated by treating the resulting mass with water, 
which dissolves it with a rose tint, but cannot be obtained pure by 


volatilisation, as the tetrachloride is reproduced by the heat requisite. 
C. R. A. W. 


Aluminium-palladious Chloride and Beryllium-palladious 
Chloride. By A. WeiKxow (Deut. Chem. Ges. Ber., vii, 802— 
805). 

A soLuTion of aluminium chloride, to which a sufficient quantity of 

palladious chloride has been added, deposits on concentration deep 

brown monoclinic crystals, easily soluble in water and alcohol, having 


the formula— 


AlPdCl; + 10H,0, or Al,Cl.2PdCl, + 20H,0. 


These crystals give off 16 molecules of water at 140°, and the rest at 
a higher temperature, at which the compound is decomposed. 

Beryllium-palladious chloride is formed by heating a concentrated 
solution of beryllium-palladic chloride, chlorine being evolved, or by 
bringing together concentrated solutions of beryllium chloride and 
palladious chloride. This compound has the formula BeCl,.PdCl, + 
6H.O (Be = 9:4), and is easily soluble in water and alcohol. 

The author also attempted to prepare beryllium-antimony and 
beryllium-bismuth iodides; also aluminium-antimony and aluminium- 
bismuth iodides. The crystals obtained were, however, so unstable 
and hygroscopic that no satisfactory analyses could be obtained. 

Beryllium does not appear to give double chlorides with potassium 


or sodium. 
W. H. P. 


Action of Sodium Formate on Platinum and Palladium 
Salts. By R. BérraeR (Chem. Centr., 1874, 371). 

Sopium formate does not reduce platinum salts, even at 100°, but palle- 

dium salts are reduced by it at 50°. ~— 
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Mineralogical Chemistry. 


Allophite from Langenbielau in Silesia. By P. Wressxy 
(Jahrbuch fiir Mineralogie, 1874, 429). 


Tuts mineral, formerly regarded as serpentine, has been shown by 
Lefler’s analysis to be a distinct species. It forms compact micro- 
crystalline masses, penetrated by laminz of biotite. Hardness less than 
that of calespar. Sp. gr. = 2°641. Pale green, more transparent than 
the generality of serpentines. In a thin section, under strong magni- 
fying power, allophite appears as an aggregate of felted scales, like 
pseudophite, the parent rock of the enstatite of the Aloysthal in 
Moravia, which it resembles in many respects. Its chemical compo- 
sition is— 
SiO,. Al,03. MgO. Fe,03. Cr 03. H.0. 
36°225 21°925 35°525 2°175 0°850 2°975 = 99-675 


Neglecting the small amount of water which escapes at a high tem- 
perature, Lefler gives for allophite the formula 2(Al.,0;.Si0, + 
3(MgO.Si0,). 

_ We 


Foresite, a new Mineral of the Zeolite Family, from the 


Granite Veins of Elba. By G. vom Raru (Jahrbuch fiir Mine- 
ralogie, 1874, 516-520). 


Tuis mineral, discovered by Signor Raf. Foresi, of Portoferrajo in 
Elba, is found, together with two other zeolitic minerals, viz., desmin 
and stilbite, covering felspar, oligoclase, quartz, lithia-mica and tour- 
malin, in the druses of the granite-masses of Fonte del Prete, in Elba. 
It appears to be the latest formation of those druses, inasmuch as it 
incrusts not only the felspar and tourmalin, but likewise the desmin, 
forming a white layer from 1 to 2 mm. in thickness. 

Foresite belongs to the rhombic system, its form being very similar 
to that of desmin. The prisms, about 1 mm. long, are combinations of 
the macro- and brachy-pinacoids («Poo and wPo). The faces of 
the latter have a nacreous lustre, and the crystal cleaves parallel to 
them much more easily than in the direction of the macropinacoid, 
which has only a vitreous lustre. At the ends, the crystals usually 
exhibit only the basal face oP. The octohedron P occurs but seldom, 
and only subordinate, in small triangular faces resting on the edges of 
the rectangular prism. As approximate angular measurements were 
found, P : oP = 132° and P: owPo = 121°. These angles, as well 
as the entire development.of the crystals, show that foresite is iso- 
morphous with desmin. The specific gravity of foresite is 2°403— 
2°407, that of desmin 2°1—2°2. 

Foresite contains 15°06—15°09 p.c. water, part of which it loses at 
100°—110°, from 5 to 5} p.c. at 200°, 6—6°5 p.c. between 220° and 
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240°, 13°5 to 14°5 at a low red heat, and the whole after strong and 
prolonged ignition. Before the blowpipe it swells up and fuses. 
Hydrochloric acid attacks it with difficulty, even after it has been sub- 
jected to prolonged ignition, the silica not separating in the gelatinous 
form. Its composition, determined from the mean of three analyses, 
is— 

SiO. ALO; CaO. MgO. K,0. NaO. 4H,0. 
49°96 27°40 5°47 040 077 1:38 15:07 = 100°45, 


agreeing nearly with the formula Na,0.3Ca0.8A1,03.24Si0,.24H,0, 
which requires 49°27 SiO., 28°14 Al,O;, 5°76 CaO, 2°05 Na,O, and 
14:78 H.O. 

Foresite is most nearly related to desmin, CaO.A1,0;.6S8i0..6H,O, 
with which it also agrees in crystalline form; it differs, however, from 
desmin in containing 2 mol. instead of 1 mol. Ai,O; in proportion to 
1 mol. of monoxide. A similar composition is exhibited by scolecite, 
Ca0.A1,0;.3Si0..3H,0. Foresite is distinguished from all other known 
zeolites by the small quantity of the bivalent metal (Ca) which it con- 
tains relatively to the aluminium and silicon. 

H. W. 


Seebachite, a new Zeolite from Victoria, in Australia. 
. By Max Baver (Jahrbuch fiir Mineralogie, 1874, 522—524). 


TuIs mineral was formerly regarded as identical with Herschelite, with 
which, indeed, it appears to agree in optical properties and crystalline 
form. But from two analyses made by Kerl in Gottingen, one under 
Wohler’s direction, it appears that seebachite contains 8 p.c. lime and 
agrees in composition with the formula— 


(Na,Al-Si,02 + 12H,0) 
3(CazAl,8i;022 + 12H,0)’ 


whereas herschelite, according to Damour’s analysis, is free from lime, 
and has the composition— : 


Nal A1,8i,0 
Ki \ SiO» + 10H,0. 

2 

It appears from this that seebachite differs from herschelite in its 
general formula, as well as in containing lime. The formula deduced 
from Kerl’s analyses is, in fact, different from those of all other known 
zeolites, and therefore if it be accepted, seebachite must be regarded as 
a distinct mineral species. On the other hand, it must be observed that 
v. Waltershausen found 4 p.c. lime in a mineral from Aci Castello in 
Sicily, having the same general formula, that is to say, the same pro- 
portions of monoxides, alumina, silica, and water, as the herschelite 
analysed by Damour. Further analyses appear to be required to deter- 
mine finally the formula of seebachite, and its actual relation to 


herschelite. 
H. W, 


ee 
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Tourmalin, as a Transformation-product of Corundum. By 
F, A. Genru (J. pr. Chem. [2], ix, 75; Jahrbuch f. Mineralogie, 
1874, 535). 


TOURMALIN is well known to be one of the minerals ordinarily accom- 
panying corundum. At Unionville, in Pennsylvania, it frequently 
occurs with corundum, forming irregular masses varying in size from 
small grains to lumps several inches in diameter, especially in laminar 
margarite, or with zoisite and euphyllite. [t often exhibits prismatic 
faces, but mostly forms a granular fiiling between corundum. In the 
Culsagee mine, Alabama, is founda black tourmalin containing crystals 
of corundum irregularly distributed through its mass. The tourmalin 
is traversed by laminw of chlorite. Particles of tourmalin are often 
enclosed by crystals of corundum, or the contrary. In general, the 
tourmalin appears as matrix of the corundum. Sometimes there occurs 
an almost imperceptible passage of corundum into tourmalin. The 
upper end of one crystal of tourmalin consists of corundum, which also 
penetrates into the tourmalin. Very remarkable is a pseudomorph of 
tourmalin after corundum. It consists of a fragment of a reddish-grey 
corundum crystal, somewhat more than two inches in length and 
breadth, and exhibiting faces of the prism and pyramid. At the upper 
end of the crystal, nearly all the corundum is converted into black 
tourmalin, leaving only a shell of corundum from } to } inch thick; 
at the lower end the corundum is still an inch thick, but mixed with 
tourmalin. The tourmalin is traversed by lamine of chlorite. 


H. W. 


Fibrolite and Cyanite as Transformation-products of Corun- 
dum. ByF. A. Gentu (Am. J. of Se. [2], ix, 77,79; Jahrbuch f. 
Mineralogie, 1874, 535). 


At the Jantic Falls, not far from Norwich, in Connecticut, small 
crystals of sapphire are found completely enveloped by fibrolite, doubt- 
less in consequence of a partial conversion of corundum into fibrolite. 
At Mineral Hill, Delaware, Pennsylvania, there occur in a felspathic 
rock, variously coloured crystals of corundum, exhibiting six-sided 
stars on their terminal faces, and a fibrous structure when magnified. 
At the part where the transformation of the corundum begins, it is 
covered with a thin greyish-white deposit having a glassy lustre, and 
a fibrous structure radiating from the corundum. Many crystals have 
still a nucleus of corundum, others are completely transformed, and 
there remain crystals having a confused fibrous structure, pseudo- 
morphs of fibrolite after corundum. Their specific gravity is 3°286, 
and their composition— 
Loss by 
SiO. Al,03. Fe,03. MnO. MgO. CaO. ignition. 
37°37 60°52 0°90 0°10 0°25 0°38 0-48 = 100. 


Genth directs attention to the occurrence of various fibrolite-slates 
within the serpentine region of Delaware and Pennsylvania, probably 
originating from corundum, especially one at Media, Pa., which ex- 
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hibits a silky lustre on its fibres, encloses crystals of cyanite and 
staurolite, and resembles the paragonite slates of Switzerland. Finally, 
Genth remarks that he has found, amongst numerous corundum crystals 
partly converted into damourite, from the Laurens district in South 
Carolina, a broken crystal converted on the outside into fibrolite, 
and having the form of a hexagonal prism § inch long and } inch 
thick with a nucleus of unaltered corundum. From the surface 
towards the nucleus, the fibrolite exhibits a radial structure. 

Cyanite is one of the ordinary accompaniments, and one of the 
most important transformation-products, of corundum. But whereas 
fibrolite, which is chemically identical with cyanite, affords true 
pseudomorphs after corundum, such pseudomorphs of cyanite are 
not known, probably because its broadly laminar structure has 
obliterated every trace of the original form. The greater therefore is 
the importance of specimens in which a nucleus of corundum is still 
perceptible. At Lichfield and Washington, in Connecticut, for ex- 
ample, rolled lumps of cyanite have been found enclosing corundum 
and diaspore. A fragment of a hexagonal prism of cecrundum from 
Swannon Gap, Buncombe Co., North Carolina, exhibits a corroded sur- 
face, and is in intimate contact with light-blue cyanite and damourite 
which have been formed from it. A specimen from Wilkes in North 
Carolina shows bluish-grey cyanite crystals and laminar parts; corun- 
dum in small grains and fragments is distributed through the mass. 
At Crowders and Clubbs mountains, in Gaston Co., North Carolina, 
corundum is found in crystalline and massive lumps, partly deep blue, 
partly greyish-blue or red. The undecomposed corundum is sometimes 


ferruginous, and contains rutile crystals of various size disseminated 
through its mass. Frequently, however, the corundum is also con- 
verted into compact margarite, which envelops the blue crystals, 
usually, however, into cyanite and damourite; and this transformation 
often proceeds so far that not a trace of corundum remains, nothing 
indeed but a scoriaceous mass, in the cavities of which occur crystals 
of cyanite and rutile, often coated with ferric hydrate. 


H. W. 


The Enargite Veins of the Famatina Range. 
By G. TscnermMAK (Jahrbuch fiir Mineralagie, 1874, 537). 


THE name Sierra de Famatina belongs to a range of mountains in the 
Province la Rioja of the Argentine Republic, which, in the latitude of 
the towns Chilecito and Famatina, rises to the level of perpetual snow. 
In the clay-slate of this range are numerous veins exhibiting sometimes 
a massive, sometimes a stratified structure. On these veins are found 
the following minerals:—(1). Enargite in radio-laminar or granu'ar 
masses, often alternating with layers of iron pyrites, and forming the 
principal part of the vein. It is but rarely crystallised, exhibiting in 
that case the combination ocP.oP, often united in twins, the face of 
combination being parallel to oP. Cleavage perfect parallel to ooP. 
Iron: black, often with a steel-blue tarnish on the crystalline faces, and 
bright metallic lustre. (2). Famatinite. This name is given by Stelzner 
to a new mineral, whose crystalline form has not yet been determined, 
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as it usually occurs massive and imbedded. Hardness = 3°5. Sp. 
gr. = 4°39—4'59. Colour between copper-red and grey. The chemical 
composition of enargite and of famatinite (a) from the Mejicana- 
Upulungos Mine, and (b) from the Mejicana-Verdione Mine, is shown 
in the following table :— 

8. Sb. As. Cu. Fe. Zn. Pb. Au. Matrix. 
Enargite.... 29°92 2:44 1611 4638 1:18 043 068 018 268=100 


Famatinite, a. 2928 2068 405 4459 O81 059 — — — =100 
2 b. 29:05 2164 3:23 45°39 057 059 — — — =10047 


The formula of famatinite thence deduced is 4(38Cu,S.Sb.8,;) + 
(3Cu,S.As,S;). It may be regarded as an antimony argentite, in which 
one-fourth of the antimony is replaced by arsenic. 

(3). Copper pyrites, only massive and subordinate. (4). Indigo 
copper, a soft crust or earthy efflorescence. (5). Iron pyrites, the most 
abundant mineral after enargite, mostly massive, sometimes crystal- 
lised. (6). Cupriferous ferrous sulphate, as a more recent product, and 
especially as cementing material of a breccia, which consists of pro- 
ducts of decomposition of the neighbouring rock—fragments of iron 
pyrites and enargite—and forms considerable masses. (7). Blende, 
here and there in crystallo-granular lumps. (8). Gold, in small lamine 
and dental pieces. (9). Red silver ore. The intersecting gangues are: 
(10). Quartz, white, massive, seldom crystallised in drusal cavities. 
(11). Hornstone, yellow or brownish-grey. (12). Heavy spar, in 
tabular crystals. (13). Lithomarge, filling up the cavities of the 
veins. (14). Sulphur, in small crystals with numerous faces, especi- 
ally in the San Pedro Alcantara Mine, in conspicuous fine-celled, 


yellowish-grey masses. The peculiar character of the mineral veins 
of the Famatina range is due to the great frequency of an otherwise 


rare ore, namely, enargite. 


H. W. 


The Crystallised Magnesites of the North-eastern Alps. 
By J. Rumer (Jahrbuch fiir Mineralogie, 1874, 540). 


1. BeavriruL small crystals of magnesite occur at Mariazell, in Styria. 
They exhibit the combination OR. oP2, have a length of 1°6 mm., and 
are sometimes transparent and colourless, more often yellowish-brown. 
Sp. gr. = 3038. Analysed by Rumpf. 

2. A second locality is an iron mine near Flachau, in Salzburg. 
Light grey crystals, likewise exhibiting the combination OR. P2. 
Sp. gr. = 3°015. Analysed by K. Sommers. 

3. Remarkable is the occurrence of lenticular magnesite crystals in 
the block-shaped masses of magnesite lying between clay-slates. These 
crystals are known in Styria by the name of pinestone (Pinolistein, 
probably from the resemblance of their lenticular section to that of the 
fruit of Pinus pinea). Rumpf proposes to designate the magnesite 
rock as Pinolite. It consists mainly of crystalline milk-white mag- 
nesite and clay-slate, which, however is in some parts replaced by 
tale-slate. The magnesite crystals have the appearance of flat lenses 
abundantly disseminated through the clay-slate in variously shaped 
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pundles and tufts. The principal localities are the mountain-gorge of 
the Sund (a) and Wald (b), in Styria, and the.Semmering in Lower 
Austria. Analyses of magnesites from the two first-named localities 
have been made by Fr. Ullik. 


MgO. CaO. Fe,0,; FeO. MnO. CO,. H,O. Insoluble. 
45°32 1°58 — : 50°90 036 034=100°62 
44°53 0°65 49°67 0°61 058= 99°94 
45°60 1-01 : 51:87 — 0°25 = 100°47 
45°55 0°86 fj 51°62 -- 0°47 = 100712 
H. W. 


On a Felspar from Bamle, in Norway. 
By Greorce W. Hawes (Am. J. of Sci. [3], vii, 579). 


Tuts is a triclinic felspar associated with kjerulfin; massive, with two 
cleavages at an angle of 94°, and having fine striations on the more 
perfect cleavage-surface. Lustre vitreous. Colour greyish-white. 
Semi-transparent. Exhibits white phosphorescence when heated. 
Fuses to a translucent glass. Unattacked by acids until boiled, and 
then but slightly. Gives off a little moisture when heated. H = 6. 
Sp. gr. = 2°67. Analysis gave— 

Loss on 
Si0,. Al,O3;. Fe,03 MgO. CaO. KO. Na’O. ignition. 
6604 2033 029 Lill 129 O21 10°01 095=100°23 


Oxygen ratio for R . R, Si ,1:2°8: 10. Apparently identical with 


oligoclase. 


cw. F. 


Constitution of Clays. By T. ScuLogsine 
(Compt. rend., Ixxviii, 1438—1442). 


THERE appear to be two different substances included in the species, 
clay; one distinctly crystalline, though the crystals are so minute as 
frequently to remain suspended in water fora month. Their presence 
may be detected by the glistening exhibited on stirring the liquid 
in which the clay is suspended. The other kind is absolutely amor- 
phous, and appears to possess colloidal properties. It remains sus- 
pended in pure water, but is coagulated by minute traces of acids or 
salts. In nature the two clays generally occur mixed and coagulated. 
They can be obtained in suspension by successive treatment with 
dilute acid, pure water, and weak alkali. A rough separation can then 
be effected by prolonged subsidence, when the amorphous variety alone 
remains in suspension. 

The author’s analyses, having been made upon the clay from soils, have 
not hitherto shown definitely any difference in the composition of the 
two varieties. He is now examining kaolin for this purpose. 


M. J. S. 
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Presence of Lithia in the Soil of Limagne, and in the 
Mineral Waters of Auvergne. Estimation of this Alkali 
by means of the Spectroscope. By P. Trucuor (Compt. 
rend., Ixxviii, 1022—1024). 


THE soil of Limagne, when moistened with hydrochloric acid, and 
introduced into the flame of the spectroscope, shows very distinctly, 
and without further preparation, the red band characteristic of lithium; 
and a quantitative estimation gave 31 to 132 milligrams of carbonate 
for every 100 grams of the earth. 

The mineral waters of Auvergne, which also contain lithia, were 
examined quantitatively by means of the spectroscope. Standard 
solutions of lithium chloride were prepared containing 5, 10, 15, and 
40 milligrams per litre of water. The platinum wire was twisted into 
a spiral, in such a manner as always to retain a drop of the same volume, 
and the intensity and duration of the lithium band corresponding with 
each standard solution, were then noticed. A similar experiment, or 
series of experiments, with the waters under examination, was found 
to give a very close approximation to the quantity of lithium which 
they contained. 

Differences of 3 and 4 milligrams of lithium chloride can be detected 
in this manner, even in presence of salts of calcium, potassium, and 
sodiuin ; but the solutions should not contain more than 40 milligrams 
of the chloride per litre, otherwise the red ray becomes too intense, 
and small differences are not so easily detected. In operating upon 
an earth, or on the ash of plants, a known weight is first treated with 
hydrochloric acid, or aqua regia, and afterwards diluted to a deter- 
minate volume. 

An examination of the ashes of plants grown in the soil of Limagne 
showed that they all contained lithia, including those plants which, 
in other situations where this alkali is less abundant, contain none. 
From this circumstance it is inferred that the absorptive power of 
certain vegetables for inorganic substances is not absolute, but that 
it depends very materially upon the nature of the soil from which the 
plant derives it support. A list of the mineral springs of Auvergne is 
appended, with the proportion of lithium chloride which they respec- 
tively contain. 

J. W. 


The Mineral Butter foom the Banks of the Irtisch and 
Yenessei. By C. Scumipt (Chem. Centr., 1874, 300). 


THE name mineral butter, or mountain butter, is given to a peculiar 
white salt found in the slate rocks of Eastern Siberia. It seems to be 
produced by the oxidation of pyrites, and the action of the resulting 
sulphuric oxide on the bases of felspar and augite. 100 parts of the 
air-dried salt contain— 
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Crystallised. Yenessei. Irtisch. 
Gypsum, CaSQ,.2H,O............ 2°672* 21°116 
Magnesium sulphate, MgSO,7H.0.. 41°562 33°579 
Glauber salt, Na,SOQ,.10H.O ...... 3991 2°594. 
Ferric oxide, Fe,Q, .............. 3°295 1162 
pS ES : re 9-925 9°582 
Sulphuric oxide, SO; ............ 9°151 14-918 
GS ia Roce owed 6b sdesesuns 13°985 16°872 

ww: & F 


Wheelerite, a new Fossil Resin. By O. Lorw 
(Amer. J. of Sci. [3], vii, 471—472). 


Tats resin (named after Lieut. C. G. Wheeler) is found in the cre- 
taceous lignite of northern New Mexico, filling the fissures of the lignite, 
and sometimes interstratified with it. 

It is almost wholly soluble in hot alcohol, which, on cooling, deposits 
some yellow flocculi; after separating these, and evaporating the solu- 
tion, a yellow, very brittle resin remains, which is strongly electric on 
friction; melts at 154°; emits an aromatic odour at higher tem- 
perature; burns with smoky flame, and leaves a bulky coal. It is 
soluble in ether, less so in carbonic sulphide; largely soluble in con- 
centrated sulphuric acid, from which it is precipitated by water ; forms 
& compound with aqueous potash, from which acids separate it un- 
changed. Its empirical formula was determined to be C;H,O; the true 
molecule is supposed to be 5 or 6 times larger. 


Co. &. %. 


The Fumeroles of Nisyros, and some Products of the Eruption 
in 1873. By H. Gorcerx (Compt. rend., Ixxviii, 1309—1311). 


Tue following analyses show the difference in composition between 
the gases issuing from the fumeroles at different times. 

I shows the composition of the gas from a fumerole in March, 1873, 
and II from the same place in November, 1873, when the eruption 
was more intense, and the marsh-gas was for the most part replaced 
by hydrogen. 


I. II. 
re O7-s 57°71 
BE he iacssnetsnie ; oli 384 
ere 1:0 “4 
a teincnsa we traces 1°5 
Perr. 15 2°4 

100°0 99°8 


An analysis of the water which was thrown up by the volcano, and 
had collected in a small lake, and undergone considerable evaporation, 
gave the following results in grams per litre :— 


* There seems to be some mistake in this number. 
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NaCl. CaCly. MgCl,. KCl. Na,SO,. Fe,0l,. 
114°4 46°3 10°8 3°28 1:88 11:0 


Round the edges of the water the less soluble salts were deposited, 
and these, under the action of the sulphuric acid formed by the com- 
bustion of sulphuretted hydrogen in the crater, had been mainly con- 
verted into sulphates, as the analysis of the white efflorescence on the 
soil showed, viz.: sodium suiphate, 66°9; magnesium sulphate, 8:9; 
aluminium sulphate, 2°6; sodium chloride, 10°7; water and organic 
matter, 10°5; = 99°6. 

The presence of calcium and iron chlorides in the water is due to 
the action of the hydrochloric acid, formed from the sulphuric acid and 
sodium chloride on the calcium and iron in the lavas of the crater, 
One of the sides of the island is composed of vitreous lavas containing 
crystals of felspar, having the composition SiO. 61:3; Al,0,;, 23-9; 
Cao, 6°7; Na,O, 6°8; MgO, 0°8; K.O, 0°6. Also in the altered lavas, 
deposits of calcium carbonate are often met with: hence the abundance 
of calcium chloride in the water. The other ingredients of the ejected 
water are the same as in sea-water, and it is attributed to the infiltra- 
tion of sea-water through the porous lavas, and its ejection from 
fissures in which it had lodged, before it had penetrated a sufficient 
depth to attain a temperature high enough for decomposition. 

K. K. 


On the Chemical Constitution and Natural Grouping of 
Aluminium Silicates. By D. Brauns (Jahrbuch f. Mineralogie, 
1874, 538). 


Albite Crystals in Volcanic Rocks. By G. vom Rarn (ibid., 
423). 

A Twin-crystal of Copper Pyrites from Griinau on the Sieg. 
By G. vom Ratu (ibid., 424). 

Occurrence of Gehlenite in Saxony. By A. Frenzeu (ibid, 
425). 

Occurrence of Fluorite in Saxony. By A. Frenzut (ibid., 426). 

A Peculiar Twin-formation of Amethyst. By G. vom Raru 
(ibid., 428). 

Hypersthene Crystals from Mont Dore. By A. Des Cuioizeaux 
(ibid., 429). 

Desmin from the Seisser Alp in the Tyrol. By Tu. Perrersen 
(ibid., 430). 

Crystallisation and Twin-formations of Tridymite. By G. 
vom Ratu (ibid., 542). 

The Glauberite Crystals and Rock-salt Pseudomorphs from 
Westeregeln near Stassfurt. By V. v. Zepuarovicn (ibid., 543). 

Researches on the Action of a Basaltic Magma in the state 
of Igneous Fusion on Crystals enclosed in Rocks and Minerals, 
carried out on the Lavas and Basalts of the Lower Rhine. 
By J. Lenmann (ibid., 431). 
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The Paleolithic Eruptive Rocks of the Fichtel Range. By 
0. W. GimpBev (Jahrbuch fiir Mineralogie, 1874, 435). 

Geognostico-petrographic Sketches from South Africa. By 
BE. Couen (ibid., 460). 

On some Rocks in the neighbourhood of the Loire, analogous 
to the Granitic Porphyries. By Micu. Levy (ibidl., 544). 

Microscopic Structure of Irish Granites. By E. Hutu (ibid., 
552). 

The Microscopic Examination of Rocks. By O. Frizpricu 
(ibid., 553). 


Organic Chemistry. 


Preparation of Ethylidene Iodide from Ethylidene Chloride. 
By G. Gustavson (Deut. Chem. Ges. Ber., vii, 731). 


Tis change may be etiected by adding ethylidene chloride to a solu- 
tion of aluminium iodide in carbon sulphide. After evaporation of the 
carbon sulphide, a heavy oil remains, which boils at 177°—179°, with 
partial decomposition, and contains 89°2—89°7 per cent. of iodine. The 
specific gravity of this compound at 0° is 2°84. It is probably identical 
with the compound C,H,l,, which Berthelot obtained by passing acety- 
lene through an aqueous solution of hydriodic acid. By the action of 
weak alcoholic potash on ethylidene iodide, vinyl iodide (b. p. 56°, 
sp. gr. at 0° = 2°09) is obtained. W.A & 


The Isomeric Compounds C,.H,BrI. By G. Gacarin 
(Deut. Chem. Ges. Ber., vii, 733). 


Iv order to clear up some of the discrepancies in the statements of 
different experimenters with regard to these compounds, the author 
has repeated the work of Pfaundler, Reboul, Lagermark, and Simpson. 
Ethylene bromiodide was prepared according to the methods given by 
Simpson and by Lagermark. The same compound was formed in each 
case. The melting point was 28°, the boiling point 162°—167°, num- 
bers which agree with those of Simpson. Lagermark, who gave the 
temperature 25°5° and 150°, probably operated upon an impure 
substance. 

The liquid body C,H,BrI was prepared by Reboul and Lagermark 
by the action of hydriodic acid on C,H;Br without the application of 
heat, also by operating in sealed tubes at 100°. In the latter case, 
according to Reboul and Lagermark, a liquid isomeride is obtained 
having a higher boiling point, 160°—162°. The liquid bromiodid: 


which is obtained without the employment of heat, boils, according to 
Gagarin, at 141°—142°. The product obtained by heating to 100° may 
be divided into several fractions, namely, 14]°—144° (Reboul and 
Lagermark), 144°—147° (Pfaundler), 175°—183° (ethylidene iodide) ; 


Se 
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some goes over at 100°—140° (ethylidene and ethylene bromides), and 
finally a small quantity between 160°—162° (higher isomeride of 
Reboul and Lagermark). These fractions have not yet been closely 
studied. 

The portion boiling above, at 162°—167°, was cooled to — 20’, in 
order to prove that it was not impure ethylene iodobromide. No 
crystals were formed, even when crystals of pure ethylene iodobromide 
were introduced. 

Gagarin has determined to examine the product which is formed 
when hydrobromic acid acts upon the iodide C,H;Il. According to 
Lagermark this contains a new isomeride. 

With regard to the foregoing communication, Butlerow remarks 
that the characters of the solid ethylene bromiodide seem to be clearly 
established; also that the liquid C,H,Brl of lower boiling point 
appears to be in reality ethylidene bromiodide. The existence of another 
isomeride he considers doubtful, and he is disposed to regard the liquid 
of higher boiling point as a mixture of ethylidene bromiodide and 
iodide. This opinion is supported by the fact that Lagermark found 
the vapour-density of this liquid greater than it should have been 
theoretically. 

W. A. T. 


Action of Rhodium, Iridium, and Ruthenium upon Ethyl 
Alcohol and Formic Acid. By H. Sr. Ciaire Devitte and 
H. Desray (Compt. rend., lxxviii, 1782). 


Finety divided rhodium, iridium, and ruthenium decompose formic 
acid, with disengagement of heat, into hydrogen and carbon dioxide. 
In the presence of alkali they also decompose ethyl alcohol, hydrogen 
being given off and an acetate formed. When the former action grows 
sluggish, the original intensity of action may be reproduced by washing 
and drying the metal. 


B. J. G. 


On Dimethyl-isobutyl Carbinol and a New Heptene. 
By Paw.ow (Deut. Chem. Ges. Ber., vii, 729). 


THis alcohol is produced, together with methyl-isobutyl ketone, by 
treating valeryl chloride with zinc-methyl. It is a colourless liquid, 
having a camphoraceous smell and burning taste. It boils at 129°— 
131°, does not solidify at —20°, and is sparingly soluble in water. 
Oxidised with chromic acid it gave acetic and isobutyric acids. 

The new heptene was obtained by action of alcoholic potash on 
the iodide of dimethyl-isobutyl carbinol. It forms a colourless liquid 
which boils at 83°—84°. Its specific gravity at 0° is °714. It may be 


CH(CH), [Gyo 
represented by the formula < CH 


or 4 G(CH;) 
C(CHa)2 CH. 
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Soluble Starch. 
By M. Muscutus (Compt. rend., Ixxviii,.1413—1417). 


By dissolving ordinary starch in boiling acidulated water and evapo- 
rating, after saturation of the acid, there is obtained a granular residue 
insoluble in cold water but soluble at 50°. This the author regards as 
pure soluble starch, or ordinary starch deprived of its organization. 
By long contact with water it partially dissolves, sugar being at the 
same time formed. Its rotatory power is nearly four times that of 
anhydrous glucose. Dissolved in water at 50°, it does not separate 
again on cooling, but is recovered in the insoluble form by evapora- 
tion. It is also precipitated by alcohol and by freezing its solution. 
When mixed with dextrin it cannot be obtained in the insoluble form 
by simple evaporation, until the foreign matters have been partly 
removed by fractional precipitation with alcohol. 

Dilute solutions give a red colour, and strong ones a violet, with 
iodine. The solid substance triturated with iodine yields a pure blue. 
Acted on by diastase, it ceases to give a coloration with iodine, when 
one-fourth of it is converted into sugar; by adding more diastase, one- 
half, but not more, can be saccharified. 

The dextrin prepared from soluble starch by the action of strong 
sulphuric acid has a rotatory power more than double that of the sugar 
obtained from it by boiling with dilute acid. This is not the case with 
the dextrin and sugar from cellulose, both of which have the same 


rotatory power. 
M. J. S. 


Oxidation-products of Starch and Paramylum. 
By J. HaABERMANN (Ann. Chem. Pharm., clxxii, 11—15). 


Tue author, in continuation of previous researches on the action of 
bromine and water on carbohydrates, has examined the action of these 
reagents on starch and paramylum. 

Starch, when submitted to the action of bromine, disappeared entirely, 
forming a solution which was at first brownish, afterwards of a wine- 
yellow colour. During the reaction, carbon dioxide and a little bromo- 
form were evolved. The acid product obtained by decomposing the 
lead-salt with hydrogen sulphide, was converted into calcium- and 
barium-salts by neutralising it with the respective carbonates. The 
calcium-salt was found, on examination, to be calciwm dextronate. The 
barium-salt proved, however, to be gluconate. Hence it may be con- 
cluded that the starch was first converted into dextronic acid, which, | 
in the barium-salt, gradually underwent conversion into the isomeric 
gluconic acid, the transformation being analogous to that of dextrin 
into glucose. 

Paramylum, submitted to the same treatment, yielded an acid, the 
calcium-salt of which appeared to be isomeric, but not identical, with 
calcium dextronate, and a barium-salt, which was undoubtedly dex- 
tronate. 

J. R. 
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Solution of Stannous Oxide in Caustic Soda as a Reducing 
Agent for Trinitrocellulose. By R. Bérranr (Chem. Centr, 
1874, 374). 


Gun-corron dissolves by boiling for some minutes in the above-mentioned 
solution, and on adding hydrochloric acid pure cellulose is precipitated, 


Nitrogenous Compounds from Milk Sugar. By E. Kerra 
(Landw. Versuchs-Stat., 121—122). 


Sacusse having handed over the investigations of these bodies (Jour, 
Chem. Soc., xxv, 71), to the author, the latter found that the body, 
CyHss:N2Ox, formed by the substitution of aniline for water in milk- 
sugar, gave, on repeated crystallisation from fusel oil, products contain- 
ing continually less carbon and nitrogen. The decomposition takes 
place much more rapidly in a water-solution. This is due to the 
absorption of water and reproduction of milk-sugar, which can be 
crystallised from the mother-liquor. The body, CsHyNOx, therefore, 
does not exist ; but the numbers obtained which led to this formula 
were given by a mixture of equivalent quantities of milk-sugar and 
the milk-sugar anilide. No more aniline can be substituted for water 


in the milk-sugar ; by continued boiling with aniline it carbonises. 
E. K. 


Derivatives of Glycerin. By L. Henry 
(J. pr. Chem. [2], ix, 231—237). 


Dipropargyl Octobromide, C;H.Bre.—Theoretical considerations indicate 
that dipropargy] is octo-valent, and its tetrabromide was found to unite 
readily with warm bromine, a crystalline octobromide being produced. 
Dipropargyl octobromide is insoluble in water, very slightly soluble in 
alcohol, more easily soluble in ether, from which it separates in 
microscopic rhomboidal crystals, and easily soluble in carbon sulphide, 
which deposits it in large hard colourless prisms or tables belonging to 
the triclinic system. It melts at 140°—141°, and solidifies at 130°, but 
cannot be sublimed without change. 

The fact that dipropargy! fixes bromine with greater facility than its 
isomeride, benzene, doubtless results from the non-closure of its carbon 
chain, and it is interesting to note that dipropargyl has a higher quanti- 
valence than any other substance hitherto isolated. 

Dibromodiallyl tetrabromide, C,HsBr2.Br,, is formed by the direct 
union of dibromodiallyl and bromine, and it separates from alcohol in 
soft white pearly leaflets, which are soluble in ether and melt at 
76°—77°. 

The action of hydracids on dipropargyl] will be studied next, and the 
author hopes to obtain diallyl by the electrolysis of tricarballylic acid, 
and dipropargyl from aconitic acid; moreover, if this acid has the 
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CH,—COHO 


| 
constitution C —COHO, it will probably be obtained by the action 


| 
CH —COHO 
of potassium cyanide on propargy! tribromide. 


Laurostearin. By Huco Scuirr 
(Deut. Chem. Ges. Ber., vii, 781—782). 


Tuts substance is regarded as a tri-lauryl-glycerin, and this assumption 
is quite consistent with the analytical results obtained by Marston and 


Sthamer. 
z & 


Constitution of Wool-grease. By E. Scuutze and ALLRICH 
(J. pr. Chem. [2], ix, 321—338). 


Tue authors have examined the grease obtained by treating with ether 
wool from North Germany, about 7 per cent. of fatty matters being 
present in the air-dry substance. After eight treatments with alcohol, 
about 32 per cent. of the crude grease was dissolved; this left 9:1 per 
cent. of ash, chiefly carbonate of potassium, representing 50°7 per cent. 
of potassium oleate, indicating that only 49°32 per cent. of this portion 
of the wool-grease consisted of pure fatty constituents, whence the 
grease constituents, other than oleate, consist of 18°9 per cent. ot 
matters soluble in alcohol, and 81'1 per cent. of substances insoluble 
therein, or nearly so. Onsaponification, much cholesterin was obtained 
from the soluble part; most of this, however, pre-existed in the free 
state: from the insoluble part, iso-cholesterin was obtained which, after 
purification and separation from cholesterin simultaneously extracted, 
melted at 138°, and had the composition C.;H,,O (possibly C,;H,.O or 
C.;HyO). 

A specimen of grease from Swiss mountain sheep, similarly treated, 
yielded the same constituents, but with this difference, that isocholes- 
terin predominated in the German grease, cholesterin in the Swiss. 

Another substance of alcoholic character, and containing less carbon 
than cholesterin, was also present; this was approximately separated 
by converting the crude mixed alcohols into benzoic ethers by treat- 
ment with benzoic anhydride, and treating the ethers with alcohol, 
which dissolves out a product different from either cholesteryl benzoate 
or isocholesteryl benzoate; this is more readily separated by ether in 
which it is readily soluble, the other two being but sparingly soluble 
in that menstruum. The benzoate of this product is amorphous, as is 
also the alcohol; 100 parts of benzoate gave 72:1 of alcohol on saponifi- 
cation; the alcohol contained 80°14 per cent. carbon and 12°29 per 
cent. of hydrogen. 

By saponification with potash and decomposition of the potash-soap 
with sulphuric acid, a mixture of fatty acids was obtained, from which 

4D 2 
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oleic acid was separated by conversion into lead salts and solution of the 
lead oleate by ether; the acids from the insoluble lead salt were frac. 
tionally precipitated again as lead salts in six fractions ; from the first, 
an acid containing 78°81 per cent. carbon and 13°00 hydrogen, and 
melting at 76°—79° was obtained, possibly cerotic acid or hyenic acid; 
the last fractions were apparently mixtures of stearic and palmitic acids, 
melting between 53° and 60°. 

The portion of original grease insoluble in ether consisted almost 
wholly of the ethers of cholesterin, isocholesterin, and the third alcohol 
in the case of German grease, whilst free acids are also present in the 
case of Swiss grease. 


C. R. A. W. 


Action of Acetyl Bromide on Aldehyde. By N. Tawitparow 
(Deut. Chem. Ges. Ber., vii, 731). 


THE product is a compound having the formula C,H;BrO,. The same 
body has been formed by the action of phosphoric bromide on aldehyde. 
It boils at 185°—145°, undergoing partial decomposition. 


Ww. A. F. 


Identity of Bromoxaform and Pentabrominated Acetone. 
By E. Grimavx (Compt. rend., Ixxviii, 1442—1445). 


Tre identity of these two bodies was supposed by Cahours and 
Stiideler: Cloéz regarded bromoxaform as pentabrominated methyl- 
acetate, and stated that it could be obtained by simply pouring bromine 
into methylacetic ether. Steiner has more recently confirmed the pro- 
duction of bromoxaform by the action of bromine on methyl acetate at 
150°. The author questions the accuracy of both the latter statements. 
He has left bromine in contact with methyl acetate for a month without 
the slightest action, and at 150° he finds the products to be bromide 
of methyl and bromacetic acid. Moreover, the production of penta- 
brominated methyl acetate from citric acid receives no support from 
theory. Lastly, the comparison of several samples of bromoxaform, 
some of which were prepared by Cahours from citric acid, and others 
by the author from acetone, shows that their composition and _ re- 
actions are precisely similar. 


M. J. S. 


Ammonia Derivatives of Acetone. By W. Heintz 
(Chem. Centr., 1874, 372). 


On heating acetone, through which ammonia has been passed to 
saturation, to 100° in sealed tubes, the author has obtained three new 
bases, which he has named acetonine, triacetonamine, and diacetonamine. 
The reactions by which they are formed may be expressed thus :— 


3C,;H,O + NH; => C,H,;N + 3H,0. 


Acetonine. 
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3C;H,O + NH; = C,H,;,NO a 2H.0. 


Triacetonamine. © 


20;H,O + NH, = C;H,,NO + H,0. 


Diacetonamine. 


The three bases may be separated by extracting the hydrochlorides 
with absolute alcohol, and partially precipitating the solution with 
platinic chloride: the platinochlorides of ammonium and acetonine are 
then precipitated. On adding excess of platinic chloride, and a large 
amount of ether, the platino-chlorides of the other two bases come down. 
On dissolving this precipitate in the smallest possible quantity of luke- 
warm water, beautiful golden yellow crystals of triacetonamine platino- 
chloride, often an inch long, are deposited on cooling. Short thick 
prismatic crystals of another salt are formed at the same time, which 
must be separated mechanically. If ammonia gas and acetone vapours 
be passed through a glass tube heated to 100° diacetonamine is formed 
in large quantity. The hydrochlorides of these bases are easily soluble 
in water and alcohol, and form prismatic crystals. Diacetonamine is a 
colourless alkaline liquid, with a higher boiling point than water, 
miscible with alcohol and ether. Triacetonamine is a solid, smelling 
like camphor, and crystallising in large quadratic plates, or in long 
needles. It dissolves in water, ether, and alcohol. Two possible con- 
stitutional formule are given for diacetonamine :— 


CH, CH, * CH, 
CH;.CO.CH,.C{ NH, and . $C—O.C. 4NH— 
CH, CH, J | CH, 


The author is of opinion that the first of these formule represents 
the constitution of the substance. 
W. R. 


Chemical Constitution of Pinacolin. By A. ButLzRow 
(Deut. Chem. Ges. Ber., vii, 729). 
Butterow regards pinacolin as methyl-butyl-ketone CO ~ Hs) % 
The correctness of this view he has now established by the synthetical 
formation of this ketone by the action of zinc methide on trimeth- 
acetyl chloride. It boils at 105-5°—106°5°, and agrees with pinacolin 
in every respect. With regard to pinacone, its constitution may be 
C(CH;),0H 


represented as that of tetramethyl-ethene-glycol, | , or as 
C(CH;),0H 
CHs)s 


tetramethyl-ethidene-glycol, { CCH’) (HO)>. 
W. A. F. 


* In the latter formula two affinities—one of these of the carbon, and one of the 
nitrogen—are left unsaturated. Possibly the author intends them to be joined. 


| 

| 

| 
; 
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Oxidation of the Oxy-acids of the Fatty Series. 
By Ley and Poporr (Deut. Chem. Ges. Ber., vii, 732). 


Tue authors chose for their experiments the secondary acids of this 
series, as hitherto only one of these acids, namely, ethylidene-lactic, or 
methyl-oxyacetic acid, which splits into carbon dioxide and acetic acid, 
has been examined in this direction. Isopropylacetic, or isovaleric 
acid, was first converted into the corresponding brominated acid. 
From the latter the oxyacid was prepared by the aid of silver oxide, 
and crystallised from ether. From this solvent the acid crystallises 
in transparent crystals half an inch long, and melting at 86°. 
(According to Fittig and Klark, 80°.) 

The salts of this acid crystallise badly. The silver salt, AgC;H,0,, 
is obtained in warty crystals. The authors attribute to this acid the 


H 
formula—cqy° } CH—CH(HO)—CO.HO. 


When submitted to oxidation, it yields isobutyric acid and carbon 
dioxide. From this the authors came to the conclusion that the 
oxidation of the secondary oxyacids of this series proceeds regularly, 
according to the general equation :— 


R—CH(HO)—CO.OH + O, = R.CO.OH + CO, + H.O. 
W. ALT. 


Anhydrous Sodium Acetate. By M. Berruetor 
(Bull. Soc. Chim. [2], xxi, 60; Chem. Centr., 1874, 243). 


REIscHAUER found that crystallised sodium acetate loses the whole of 
its water of crystallisation (6 molecules) in a vacuum at the ordinary 
temperature, and on exposure to air regains this water, and no more, 
reproducing the original solid; whereas the fused salt takes up 
14 molecules of water on exposure to air, forming a supersaturated 
solution, which deposits crystals of the hexhydrated salt on stirring 
with a solid, thereby evolving much heat. The author finds the follow- 
ing thermal values :— 

Heat evolved. 
(1.) Vacuum-dried salt dissolved in 50 parts of 


DEE Stdlnveekscravdevies seen os + 4°08 kil. degrees. 
(2.) Fused dried salt dissolved in 50 parts of water 
i” Ustiicticebhdwe + aaansGaeiede oe + 423 ‘ 
Heat evolved by action of hydrochloric acid 
(1 ag. to 3 lives) om (1)... ..0ccccccccece + 0°85 . 
Heat evolved by action of hydrochloric acid 
(1 c.g. to 2 litres) om (2).......cccccccee + 0°85 9 


Heat evolved by action of hydrochloric acid 
(1 ¢.g. to 2 litres) on hexhydrated salt .... + 0°85 
Potassium acetate behaves in the same way. 
eee + 3:27 ‘i 
Fused ge nee ates me -+ 321 = 


Hence the anhydrous salt is the same, by whichever way it may be 
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formed; and the solutions of the anhydrous and the hydrated salts are 
also identical. Reischauer’s result is probably explicable by the cir- 
cumstance that the crystals become dehydrated .only very slowly in a 
vacuum, and a trace of hydrated salt prevents the formation of a 
supersaturated solution. 

The author views the supersaturated solution as containing either 
the anhydrous salt or a lower hydrate; no heat, however, is evolved 
on adding water thereto, nor on adding a crystal of the hydrated: salt 
to a supersaturated solution, diluted with enough water to prevent the 
separation of crystals on stirring: hence even a dilute solution contains 
the anhydrous salt mixed with more or less of the hydrated salt: simi- 
larly acetic anhydride and potassium bisulphate, K,S,0,, are soluble in 
water without immediate hydration, this change not being complete for an 


hour or more. 
C. R. A. W. 


Etho-dimethacetic Acid, a new Isomeride of Caproic Acid. 
By A. WIscHNEGRODSKY (Deut. Chem. Ges. Ber., vii, 730). 


Tue iodide from ethyldimethyl carbinol reacts with the cyanide, 
HgCy2.2KCy, yielding a product which boils between 130° and 190°. 
By repeated fractional distillation a portion was obtained boiling at 
130° and solidifying in a mixture of ice and salt. This compound is 
the nitril of the new acid. It is converted into the acid by heating 
(CH); 
with fuming hydrochloric acid. The acid, 0 i , boils constantly 
CO.OH 
at 187° and crystallises at — 14°. 
The barium salt crystallises in large scales containing 5H,0. The 
salts of zinc, silver, copper, calcium, magnesium, and sodium have also 


been prepared. 
W. A. &. 


Trimethacetic Acid and its Derivatives. 
By A. BurteRow (Deut. Chem. Ges. Ber., vii, 728). 


ButrLerow has submitted trimethacetic acid and its derivatives to a 
new investigation, with the object of establishing the identity of this 
body with the pivalic acid obtained by Friedel as a product of the 
oxidation of pinacolin. 

Pure trimethacetic acid boils between 163°7° and 163°8° under 760 
mm. and melts at 35°3°—35°5°. Thespecific gravity at 50° is 0°905 and 
the coefficient of expansion between 50° and 75° is 0:00112, between 75° 
and 100° 0:00120. From these numbers Butlerow calculates that the 
specific gravity at 0° is 0°944. 

The acid obtained by oxidation of pinacolin boils at 163°5° and melts 
at 33°. It agrees in every respect with the acid just described. 

The salts of trimethacetic acid are more or less soluble in water. 
The potassium, sodium, and lead salts can be obtained either neutral 
or acid; for example, C;sH,KO, + 2C;HO:. 

The neutral sodium salt, C;sH;NaO,.2H,0, crystallised better than 
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the corresponding potassium salt. Sodium pivalate was found by 
Friedel to have the same composition. The barium salt crystallises 
with 5H,O in delicate transparent prisms which easily effloresce in the 
air. The strontium and calcium salts contain the same amount of water. 
The magnesium salt, (C;H,O.)2Mg + 8H,0, crystallises in rhombic 
plates. The methyl and ethyl ethers were obtained by heating the alco- 
holic iodide with dry trimethacetate of lead. The methyl compound 
boils at 100°—102°, the ethyl ether at 118°5°. The specific gravity of 
the latter is 0°875 at 0°. Friedel found the same boiling point and the 
specific gravity 0°877. The trimethacetic ether of trimethylcarbinol, 
C;H,[C(CHs)3]U2, is a colourless aromatic liquid which boils at 134°— 
135°. 


Trimethacetyl chloride, C;H,OCI, obtained by the action of phos- 
phorus trichloride on the acid or a salt, is a colourless liquid boiling at 
105°—106° and slowly decomposed by water. By its action on the 
dry potassium salt the anhydride of trimethacetic acid is obtained in 
the form of a colourless liquid which boils at 190°. 

Trimethylacetamide, C(CH;);CONH2, forms small needles, easily 
soluble in boiling water. 


Ww. A. Zz 


Purification of Oxalic Acid. By F. Sroxpa 
(Chem. Centr, 1874, 119). 


TE oxalic acid to be purified is dissolved in a sufficient quantity of 
10 to 15 p. e. boiling hydrochloric acid. The filtrate is allowed to cool. 
The mother-liquors are removed by absorption and the product washed 
with small quantities of water, till the last washings contain but very 
little hydrochloric acid. The damp crystals now only require recrys- 
tallisation from pure water to yield a perfectly pure product. In each 
crystallisation the hot solution is to be quickly cooled, with constant 
stirring, in order to yield small crystals, large crystals retaining much 
of the mother-liquor. A sample of a large quantity of pure oxalic acid 
purified by this method, ignited in a platinum crucible, volatilised 
without the smallest residue. The mother-liquors obtained might be 
worked up into ammonium oxalate by neutralisation with ammonium 
carbonate. Most of the oxalate thus separates, this salt dissolving 
less easily in an ammonium chloride soluticen than in pure water. 


W. S. 


Trihydrocyanic Acid—a Compound Polymeric with Prussic 
Acid. By R. Wiprermann (Deut. Chem. Ges. Ber., vii, 767— 
772). 


THIS new compound was discovered by O. Lange (this Journal [2], xi, 
628), on bringing together, for another purpose, hydrocyanic acid and 
epichlorhydrin in sealed tubes. Spontaneous decomposition of prussic 
acid seems to be always accompanied by the formation of the polymeric 
modification. Free strong acids, even in small quantity, tend to pre- 
vent this change, while alkaline bodies promote it. Epichlorhydrin 
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combines directly with many acids, e.g., hydrochloric acid, and neu- 
tralises them, and hence has the same effect as an alkali in promoting 
the decomposition of prussic acid, while other chlorides, which do not 
unite in the same way with acids, e.g., dichlorhydrin and acetochlor- 
hydrin, have not this property. If anhydrous or concentrated prussic 
acid is used in the experiment, the tubes should be of thick glass, as 
thin ones, even at a low temperature, are apt to burst with a violent 
explosion, showing that a considerable evolution of heat takes place in 
the reaction. As far as experience goes, the anhydrous acid possesses 
yo advantage over the aqueous solution in the production of the poly- 
meric modification. If the latter is kept for a week in contact with 
alkaline solutions, a part of the prussic acid always passes into the 
polymeric modification, no matter whether the reaction is brought about 
by cyanogen compounds, carbonates, or hydrates of potassium, sodium 
orammonium. At the same time there is also an abundant formation 
of the brown humus-like body known as azulmic acid, and probably 
also of the other bodies enumerated by Gautier (Ann. Chim. Phys. [4], 
xvii, 160). Probably the polymeric modification is first produced in 
the decomposition of prussic acid, and from this the azulmic acid, ete., 
are formed by a secondary reaction. 

The compound polymeric with prussic acid is separated from the 
other bodies by repeated extraction with ether. On distilling off the 
greater part of the ether, the substance crystallises out in radiated leaf- 
like masses. 

From a 15 per cent. solution of prussic acid, 3 to 3°5 of the acid pre- 
sent is obtained in the polymeric modification. The brown crude 
product is dissolved in hot water and filtered through animal charcoal, 
and the filtrate is cooled by ice, whereupon the substance crystallises out 
at first and in small quantities quite colourless; large quantities can- 
not be obtained without a faint yellow tinge. In percentage composi- 
tion the crystals agree with prussic acid, and, from the imperfect 
measurements that have been made of them, scem to belong to the 
triclinic system, with the combination, oP.caPoo.oP. The prevalence 
of oP often gives them a tabular oppearance. 

The substance is soluble in water at 24° to the extent of 55 p.c.; in 
boiling water to about nine or ten times as much. When gradually 
heated it begins to blacken at 140°, and this blackening is very much 
increased at 160° to 170°; when heated quickly in glass tubes, it melts 
at about 180° to an oily liquid, which solidifies again on cooling; at 
a temperature a little above the melting point an explosive-like spirt- 
ing takes place, with escape of vapours of prussic acid, while a shining, 
black, solid, brittle residue is left. A gradual change takes place in 
the substance when heated with water, or water slightly acidified with 
sulphuric acid, in a closed tube in the water-bath. The solution assumes 
an alkaline reaction, and contains, besides ammonia and prussic acid, 
traces of formic acid, while the same substance (apparently azulmic 
acid) separates out, which is formed in the decomposition of hydro- 
cyanic acid, in the form of brown masses which are soluble in potassium 
hydrate. 

When warmed with an aqueous solution of barium hydrate or hydro- 
chlorie and hydriodic acids, the substance is decomposed and forms with 
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the elements of water glycocine, carbonic acid, and ammonia. These 
reactions have been examined as far as possible quantitatively, and 
lead to the conclusion that the molecule of the new substance is three 
times that of prussic acid, viz., C;H;N;. The following formule express 
the reactions with barium hydrate and hydrochloric acid :— 


C;N;H; + BaH,0, + 3H,0 = C.NH;0, + BaCO, + 2NH;. 


Glycocine. 


C;N;H; + 2HCl + 4H,0 = C,NH;0, + CO, + 2CINH,. 


Glycocine. 


The formation of glycocine, with production of ammonia, leads to the 
supposition that the nitril of this body is contained as an atom-group 
in the compound C;N;H;, and in this case only two rational formule 
can be imagined for its molecule— 


(1.) C=N—CH(NH,)—C=N. 
(2.) N=C—CH(NH,)—C=N. 


A compound with the first of the above formule ought, when treated 
with hydrochloric acid, to produce formic acid, just as ethyl-carbyl- 
amine does; but it gives neither formic acid nor carbonic oxide, which 
might be formed by a secondary decomposition of the former. 

According to the second formula, the substance would be the nitril 
of amidomalonic acid, and ought, when treated with hydrochloric acid 
or barium hydrate in presence of water, to break up into amidomalonic 
acid and ammonia— 


N—C—CH(NH,)—C=N + 4H,O = 2NH; + 
Amidomalonitril = C;N3H3. 


CO(OH)—CH(NH,)—CO(OH), 


Amidomalonic acid. 


but the aqueous solution of amidomalonic acid breaks up, according to 
Baeyer (Ann. Chem. Pharm., 131, 297), on gentle heating into carbonic 
acid and glycocine, and with the numbers required for their secondary 
reaction the experimental results agree sufficiently close. 


a Fs 


On a New Sulphur-derivative of Prussic Acid. By O. WALLACH 
(Deut. Chem. Ges. Ber., vii, 902—904). 


Tue author obtained the last results by just covering 100—200 grams 
of potassium cyanide with water in a flask, and then passing in sul- 
phuretted hydrogen till the mass became black and opaque. 

The yellow flocculi which settled to the bottom of the flask were 
separated from the liquid by filtration, washed with cold water, and 
purified by crystallisation from hot water. 

Analysis gave— 
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Calculated for Cs;H;N;S9. Found. 
30°20 30°27 30°53 
3°14 - 3°39 4°21 
26°41 26°51 21°95 
40°25 40°54 40°78 


100-00 


The formula of the new compound is therefore C,H;N;S,, and this 
answers to (4CNH + 2SH,) — NH;, so that we may rightly suppose 
that the compound 2CNH + SH, (corresponding with the hydro- 
flaveanic acid of Gay-Lussac) is first formed, and that two molecules 
then unite, with separation of ammonia. The reaction may be ex- 
pressed by the equation— 


4CNK +. 5H,S = 2K.8 + SH..NH; + C,H;N;S:. 


The new body has a beautiful colour like awrum musivum, and is 
therefore named by the author chrysean. 

Chrysean dissolves with great difficulty in cold water, more easily 
in boiling water, and crystallises out of the solution in flat, flexible 
needles: the aqueous solution has a neutral reaction. It is soluble 
also in alcohol and ether, as well as in acids and alkalis, and crystallises 
out unchanged. A reaction worth notice is that the solution in sul- 
phurie acid or hydrochloric acid immediately imparts a red colour to 
pine wood. 

In aqueous solutions of chrysean, acetate of lead produces, after a 
time, a faint-white precipitate which soon turns black—the blackening 
takes place at once when heat is applied: ferric chloride with heat 
gives a black precipitate ; silver nitrate a deep red precipitate, which 
very quickly becomes black ; platinic chloride (with addition of HCl) 
produces at once a brown precipitate. 

To discover the products of desulphurisation of chrysean, the 
aqueous solution was warmed on the water-bath with mercuric oxide 
till the yellow liquid became colourless, and then filtered. The residue 
consisted of mercuric sulphide, the filtrate of basic mercuric cyanide. 
The chrysean had consequently split up into sulphuretted hydrogen and 
prussic acid. Nitrous acid produces a curious alteration in chrysean. 
If to an aqueous solution of chrysean some fuming nitric acid, or 
diluted nitric acid and zinc, or potassium nitrite and sulphuric acid, is 
added, the liquid is immediately coloured red, and the vessel becomes 
filled with red, spongy flocculi, which form when dry an amorphous 
mass with a green lustre. The author has not been able to obtain this 
substance in a crystalline form for analysis. 

Chrysean is very little soluble in water, but dissolves somewhat more 
easily into a fuchsine-red liquid in alcohol and ether. It is easily taken up 
by caustic soda and potash, also with a red colour, and is again thrown 
down on addition of acids. It is not, however, rendered pure by this 
operation, since partial decomposition takes place, as is evidenced b 
the smell of ammonia on solution in alkalis, and by that of sulphuretted 
hydrogen when it is precipitated by acids. The alcoholic solution of 
the red colouring matter shows very beautiful colour-reactions when it 
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is mixed with alkalis. A fine, but very transient green colour is pro- 
duced by the addition of very small quantities of an alkali; with larger 
quantities the solution is of a beautiful violet colour, but this soon 
passes into a dirty red. 
The author is continuing his investigations of this red body. 
= 2 A. 


Examination of Essential Oil of Mustard. By H. Hacer 
(Chem. Centr., 1874, 106). 


From a sample of essential oil of mustard, the author obtained, with 
ferric chloride, indications of salicylic acid. The oil was probably 
adulterated with oil of Gaultheria procumbens. This adulteration, 
which is not detected by the sulphuric acid test, can be discovered by 
mixing 5 drops of the oil with 5—8 c.c of alcohol and adding a drop 
of ferric chloride: the oil gives no colour if pure, but a dark violet 


colour if adulterated. 


Action of Sulphurea and Carbon Disulphide on Silver-urea, 
By J. Ponomarerr (Compt. rend., Ixxvii, 1486). 

WueEN silver urea and an aqueous solution of sulphurea are brought 

together, the following reaction takes place :— 


CON,H.Ag, + CSN.H, = Ag.S + CON.H, + CN.H,, 


urea, cyanamide, and silver sulphide being formed ; moist, freshly-pre- 
pared silver-urea acts differently, the reaction not having yet been 
studied. 

Carbon disulphide has no action on silver-urea if water be absent or 
in ethereal solution ; but in presence of moisture or alcohol (not abso- 
lute ?) carbon oxysulphide and urea are produced— 


CON,H, Ag. + Cs, + H.O = CON.H; + Ag,S + COS 
C. R. A. W. 


Compound of Sulph-urea with Oxalic Ether. By 8. Nencx1 
(Deut. Chem. Ges. Ber., vii, 779—780). 


Tue author expected to obtain, by the action of oxalic ether upon 
sulph-urea, either the ethylic ether of sulph-oxalic acid, or else sulpho- 
parabanic acid, with elimination of one or two molecules of alcohol; 


thus :— 


CS 
O—C.H; Cs | 
0:0.¢ + bx = 0.0, $N, + (.H,O. 
O—C.H; Hy / 
O 4H, 
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or 


O—C.H; CS CS 
Nz — of N, + 2C.H,0. 
O—C.H; H, ; 


H, 

When an aqueous or alcoholic solution of sulphurea is mixed with 
oxalic ether, well formed monoclinic prisms separate out, which consist 
of a molecular compound of sulphurea and oxalic ether of the com- 
position (CSN.H,),0,0,(C,H;0)>. 

This substance crystallises unchanged from alcohol, but is quickly 
decomposed into its components by boiling water. Ammonia decom- 

ses it in the cold, with formation of oxamide. When warmed with 
aldehyde ammonia it forms, in addition to oxamide, the ammoniacal 
compound of diethylidene-sulphurea, C;H,,N;S, previously described 
by the author (p. 458 of this volume), which, however, if aldehyde 
ammonia is regarded as an oxyamido-compound, may have the follow- 
ing constitution : — 


CS 
CH;.CH(NHL) | y 
CH,;CH (*** 

H 


and is therefore a monamido-diethylidene-sulphurea. 
Analysis of the air-dried compound of sulphurea with oxalic ether 
gave— 


Experiment. Theory. 

er 31°88 and 32°01 p.c. Dei accaae 32°21 p.e. 
— ee 6°38 ,, 6°42 ,, Hy .... 6°04 ,, 
+00 18°89 nr 188, 
ae Q1-47 |. 
Ox, oF +08 21°47 ” 


When heated in the dry state, this compound melts at about 150°, and 
separates into two liquid layers, the lower of which is sulphurea, the 
upper oxalic ether. ‘The author did not succeed by this means, even 
at higher temperatures, in producing synthetically sulphoxaluric acid 
or sulphoparabanic acid. 


G. T. A. 


Guanamine. By Nencki (Deut. Chem. Ges. Ber., vii, 775—780). 


GuaNIDINE acetate prepared from pure guanidine carbonate is dried on 
the water-bath and submitted to fractional distillation on the sand-bath. 
The salt first melts to a pale yellow liquid, and as the temperature 
gradually rises, a little water and acetic acid distil over. Ammonia in 
abundance is next evolved, and as soon as the boiling liquid has reached 
228°—230°, the temperature remains constant, and at the same time a 
thermometer placed in the neck of the flask shows that the vapour 
passing over has a constant temperature of 170°. The boiling liquid 
is kept at this temperature for a quarter of an hour longer, and then 
allowed to cool, and the melted mass is extracted with a little hot water. 
A small amorphous residue insoluble in water is left, while the greater 
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part of the mass dissolves in the water, and on cooling solidifies into a 
jelly. This jelly is the acetate of a new basic substance, which the 
author names guanamine. It is only necessary, after filtering off 
the salt and removing adhering liquid by pressure, to decompose it 
with dilute caustic soda or potash in order to isolate the base. Ina 
successful operation the author obtained 10 grams of the new sub. 
stance from 50 grams of guanidine carbonate. 

The composition of guanamine is C,N;H;. It is a very weak alkaline 
base, which gives with acids and salts, fine and easily formed crystal- 
line salts. It is only slightly soluble in cold water, but dissolves easily 
in hot water and alcohol. It crystallises, when the aqueous solution is 
quickly cooled, in small laminz of mother-of-pearl brilliancy ; but 
when slowly cooled large laminated crystals often several centimeters 
long, or else needles of the rhombic system, are formed. 

Analyses of guanamine dried at 115° gave the following results: 


Experiment. Theory. 
C.. .. 38853 p.c. and 38°18 p.c. Tictsees 38°4 p.c. 
cess 572 4, B97 4, ae 56, 
Biscsvs 5573, _ Siplane 560 ,, 


Guanamine Hydrochloride-—To prepare this salt pure guanamine is 
dissolved in the necessary quantity of diluted hot hydrochloric acid. 
The salt crystallises out of the liquid as it cools in monoclinic prisms 
and plates, which easily re-dissolve in hot water. 

The formula is CsN,;H;.HCl + 2H,O. 

The platinochloride, (CsNsH;).2HCI.PtCl;, is obtained by addition of 
platinum chloride to the alcoholic solution of the base acidified with 
hydrochloric acid, and evaporation of the alcohol over concentrated 
sulphuric acid. It is a yellow crystalline precipitate, easily soluble in 
water. 

Guanamine nitrate, CsNs5H;NO;H, is obtained by dissolving guana- 
mine in dilute warm nitric acid. It crystallises as the solution cools in 
thick monoclinic prisms, which are easily soluble in water, and con- 
tain no water of crystallisation. If heated when dry it is decomposed 
with a feeble explosion. 

On mixing a warm aqueous solution of guanamine with silver nitrate 
a white amorphous precipitate was obtained, the greater part of which 
was redissolved on heating. As the hot filtered solution cooled, small 
rhombic plates separated out, which when dried over sulphuric acid and 
analysed, proved to be (C,N;H;).NO;Ag. 

Guanamine Sulphate, (CsN;H;).SO,H, + 2H,O0.—Prepared in the 
same way as the nitrate. It crystallises out of the warm acid solution 
in rhombic laminz, which are very soluble in water. 

Guanamine Acetate, prepared by heating guanidine acetate and re- 
crystallising, agrees with the formula (C,N;H,;).C,H,O,. Guanamine 
acetate loses acetic acid when dried at 100°, and the identity of the 
salt prepared as above with that which is formed by dissolving guan- 
amine in dilute acetic acid, is proved only by their agreement in general 
properties. 

According to its empirical formula, guanamine contains four times 


'‘ S&S oe FRO o 


ORGANIC CHEMISTRY. 1091 


the elements of hydrocyanic acid + ammonia, (CNH), + NH; = 
(,N;H;, and differs from guanine by the subtraction of the elements of 
eyanic acid, and the addition of those of ammonia, C,N;H, + CNOH 
= (,N;H;0 + NH. It is easily oxidised by dilute nitric acid; the 
concentrated acid gives with it a deep yellow product, which is pre- 
cipitated from the diluted solution by ammonia in amorphous flocculi. 
It is decomposed very slowly on boiling with astrong solution of caustic 

tash, while ammonia is liberated. When heated in the dry state it 
meits into a yellow liquid, and sublimes in part unchanged. Guana- 
nine is without taste and smell, and is not poisonous. Two grams were 
given to a dog without any appearance of poisoning, and guanamine 
was found in the urine: hence it passes through the animal system for 
the most part without change. 

The insoluble residue obtained when guanidine acetate is dissolved 
in water after being heated is easily soluble in fixed alkalis and in 
nineral acids. From its solution in the latter it may be precipitated 
by ammonia, and from the former by acetic acid in white amorphous 
flocculi. In this respect it much resembles ammeline (Licbig, Ann. 
Chem. Pharm., Bd. 10, s. 24), but differs from it essentially in that it 
separates in the amorphous state from its solution in sulphuric or nitric 
acid, and is at once attacked by dilute nitric acid when warmed, with 
a lively evolution of gas. 

The author could only obtain a compound crystallising in needles by 
evaporating the hydrochloric acid solution on the water-bath. From 
the thick fluid distillate, which consists principally of ammonium 
acetate, rhombic crystals separate, even while it is being heated, and 
still more on cooling, consisting of a new substance, which when 
warmed with potash passes into guanamine, with evolution of 


ammonia. . 
Both these substances will be described by the author in another 


paper. 
@. F. A. 


The Isomerides of Anthracene and their Hydrides. 
By Pu. Barsier (Compt. rend., lxxix, 121—125). 


I. Action of Heat upon the Ditolyls.—Sovlid ditolyl in a sealed tube is 
not decomposed by a temperature of 500° in a quarter of an hour. A 
longer exposure destroys it, but without formation of anthracene or 
phenanthrene. Liquid ditolyl, boiling at 280°—285°, when exposed to 
a dull red heat in a sealed tube for five minutes, is principally decom- 
posed into toluene and anthracene, in virtue of the equation— 


2C His = CisHio + 2C,H. + H. 


A little phenanthrene is also formed. 
II. Phosene.—The mixture of anthracene and phenanthrene just 


mentioned, when treated by the method described by Fritzsche (Bull. 
Acad. Imp. Sci. St. Petersb., Feb. 4, 1869), forms brown plates 
identical with those described by Fritzsche as characteristic of his 
phosene. The brown substance can also be formed synthetically by 
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mixing the violet plates yielded by pure anthracene, and the yellow 
plates derived from phenanthrene. The two constituents may again 
be separated by repeated crystallisations. Phosene is, therefore, only 
a mixture of anthracene and phenanthrene. 

IIT. Action of Heat on a Mixture of Diphenyl and EKthylene.—Graebe 
and Fittig have shown that phenanthrene may be viewed as diphenyl, 
in which H, is replaced by acetylene. The author finds that the latter 
radicle may also be introduced by passing a mixture of diphenyl and 
ethylene vapour through a porcelain tube at a strong red heat, the 
reaction being— 


Cy, + C.H, = C,.H,.C.H, + 2H2. 


Benzene, styrolene, naphthalene, and a solid mixture of anthracene and 
phenanthrene are formed at the same time. A mixture of the last two 
substances is also formed by the action of styrolene or ethylene on 
benzene. 

IV. Action of Dull Red Heat on Benzyltoluene.—This gives rise, not 
only to anthracene (van Dorp), but also to toluene, no carbon being 
deposited. The anthracene is contaminated with phenanthrene, since it 
yields brown plates on treatment with Fritzsche’s reagent. 

V. The Hydrides of Phenanthrene—The hydride C\,H\, was prepared 
according to the method given by (Graebe (this Journal [2], xi, 896), 
except that a temperature of 260° was found to be necessary. The 
product boiling at 260°—270° separated on cooling into a liquid and 
a solid. The liquid was submitted to a purification omitted by Graebe. 
This consisted in adding cold fuming nitric acid to remove the benzoic 
hydrocarbons. Nascent hydrogen was then evolved in contact with 
the substance, which was afterwards dried. It then boiled at 250°, and 
had the formula C\,Hy. Graebe’s hydride is probably, therefore, a 
mixture of this substance with phenanthrene and intermediate hy- 
drides. It is also probable that what are called toluene and xylene 
hydrides are similar mixtures. The solid (impure) hydride obtained 
in Graebe’s process, on being heated in a sealed tube for five minutes, 
yielded diphenyl and benzene, the latter being the result of the action 
of heat on the acetylene first formed— 


C,.Hs.C.H, + H, = CH + C.H,. 


A little phenanthrene is also formed. 


B. J. G. 


Oxidation of the Volatile Nitrophenol. By Go.psrein 
(Deut. Chem. Ges. Ber., vii, 734). 
By cautious oxidation of the volatile nitrophenol with permanganic 
acid, two atoms of hydrogen are removed and the residues of two mole- 
cules unite— 


2° C.H,(NO,)OH] — H, = CyH,(NO).(HO)s. 


The new compound dissolves with great difficulty in alcohol and 
ether, more readily in acetic acid and benzol. From benzol it is de- 
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posited in the form of a yellow powder, consisting of microscopic 
prisms. It sublimes, without melting, at 150° in golden needles. It 
dissolves easily in alkalis, forming a blood-red solution, and is repre- 


cipitated unchanged by acids. 
wast 


Metabromorthotoluenesulphonic Acid. By E. Weckwarra 
(Ann. Chem. Pharm., clxxii, 191—203). 


Tals acid is most conveniently prepared in the following way. When 
equal quantities of toluene and fuming sulphuric acid are shaken 
together, a mixture of ortho- and para-toluenesulphonic acid is formed. 
On adding to it nitric acid of sp. gr. 1°5, drop by drop, as long as heat 
is evolved, the mononitro-compounds are formed, which may be sepa- 
rated by converting them into the calcium-salts, or better into the 
lead-salts, that of. the ortho-acid being much less soluble than the 
other. After separation, the salts are decomposed with ammonium 
carbonate, and after the addition of strong ammonia to the solution, 
hydrogen sulphide is passed in as long as heat is evolved, and this 
operation repeated if necessary. From the concentrated solution the 
amido-acids crystallise out on the addition of hydrochloric acid; they 
are purified by crystallisation from hot water with the addition of 
animal charcoal. If the nitro-acid were not completely separated, a 
complete separation may now be effected by recrystallising the barium- 
salts of the amido-acids; the ortho-compound being much less soluble 
than the other salt. 

Orthoamido-paratoluenesulphonic acid crystallises in needles and 
prisms, and its hot aqueous solution is coloured dark-violet by ferric 
chloride. It dissolves in concentrated nitric acid without colour; on 
adding water to the concentrated solution, a precipitate is formed, and 
the dilute solution assumes a yellow colour on boiling. 

Paramido-orthotoluenesulphonic acid crystallises in rhombohedrons ; 
its hot aqueous solution is coloured red by ferric chloride, and from 
its solution in nitric acid no precipitate is formed by the addition of 
water, but on boiling the liquid becomes blood-red. 

On adding bromine to the hot aqueous solution of the para-acid, the 
monobromo-compound is formed, which has already been described 
by Jenssen; this body was converted into the diuzocompound, 


SO 
(;H.(CH;)< Br Nn, which is readily decomposed by hot absolute 
x f y P y 


alcohol, yielding : 

Metabromortho-toluenesulphonic acid, CsH3(CH 3) BrSO3H, which, after 
purifying it by means of the lead-salt, forms a very deliquescent cry- 
stalline mass. This acid appears to be identical with Wroblevsky’s 
B-acid, although some of the salts differ by the amount of water of 
crystallisation. 

C;H;BrSO,K + H.O erystallises in yellowish, large, thin rhombic 
plates. C,;H,BrSO,Na + 3H,0 is very soluble in water and alcohol, 
and forms scales or warty crystals. (C;HsBrSO;).Ba + 23H,0 crystal- 
lises in silvery scales or plates, which form rosettes ; (C;H,BrSO;).Sr + 
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23H.0 forms fine shining yellow needles. (C;H;B-S9,).Cu + 1H,0 
erystallises in yellowish-green small plates, or on slow evaporation in 
thick prisms ; it is readily soluble in water, but insoluble in ale dhol, 
The lead-salt was obtained in two forms. (C;H,BrSO,).Pb + 3$H,0 
forms small prisms grouped in warts. (C;H;,BrSO;),Pb + 5H.0 
crystallises in brilliant lght-yellow prisms. Metabromotolwene-sul- 
phonic chloride, C;H.BrSO,Cl, separates from its ethereal solution as an 
oil, which solidifies in a freezing mixture. The amide, C;H,BrSO_.NBH,, 
crystallises from hot water in very slender needles, resembling 
cotton wool after drying. It is only sparingly soluble in water, but 
freely in alcohol and ether, from which it crystallises in glistening 
scales, while from chloroform it separates in thick yellow needles. 
The pure compound crystallises at 162°—165°. 

C;H;Br(NO,)SO;Na was obtained by the action of nitric acid on the 
sodium salt described above. It forms dull yellow granular crystals, 
[C;H;Br(NO,)SO;].Ba + 33H,0 erystallise in light yellow glistening 
needles, grouped in rosettes. [C;H;Br(NO.)SO;].Ca + 5H,O forms 
large, pale-yellow, glistening prisms. 

When a solution of metabromortholuenesulphonic acid is boiled with 
silver oxide, all the bromine is replaced by hydroxyl, and a cresolsulphonie 
is formed, yielding a potassium salt which crystallises in thick needles. 
In a similar way the bromine in the ortho-acid, as well as that in meta- 
bromo-paramidorthotoluenesulphonic and metabromo-paracresolortho- 
sulphonic acids can be substituted by hydroxyl. 

When the amidosulphonic acids are dissolved in fuming nitric acid, 
they are converted into nitro-diazo-compounds. That of the para-acid 
forms large well-defined crystals having the colour of sodium nitro- 

SO, 
prusside and the composition, C;H,CH;< N 02 N. The compound ob- 
N 


tained from the metabromoparamido-acid forms shining yellow plates. 
SO, 
C.H.BrCH, { NO, YN. 
N 7% 
C. $. 


Orthoamidoparatoluenesulphonic Acid. By M. Haypuck 
(Ann. Chem. Pharm., elxxii, 204—221). 


THE preparation of this acid, which has been already but incompletely 
studied by other chemists, has been described in preceding paper. It 
crystallises from the hot concentrated solution in long white needles, 
and from a more dilute solution in compact four-sided prisms. It is 
sparingly soluble in cold water, 0°974 dissolving in 100 parts at 11°. 
In hot waier it dissolves much more freely, but in alcohol it is almost 
insoluble. 

(C;H;NH,SO;).Ba + 23H,0 is readily soluble in water, and crystal- 
lises in four-sided plates. 

(C,;H;NH.SO;).Pb forms well-defined yellow prisms, and is much 
less soluble than the barium-salt. On heating its diazo-compound with 
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hydrobromic acid, the corresponding orthobromo-acid is obtained in 
white microscopic needles. C,;H,BrSO;K, forms warty masses con- 
sisting of small needles. (C;HeBrSO;).Ba + 2H,O crystallises in 
snow-white irregular microscopic plates. (C;H;BrSO,).Pb consists of 
warty masses. C;H,BrSO,Cl is a crystalline mass melting at 54°. 
The amide, C,H.BrSO.NH,, is sparingly soluble in water, freely in 
alcohol, and crystallises in microscopic prisms, melting at 151°. When 
the amido-acid is distilled with potash no toluidine is formed, but 
aniline, the reason being that the first product of the reaction consists 
of anthranilic acid, which is produced according to the equation : 


C,H,.80,H {NE + 8KOH = C,H, ine +80,K, + GH. 


By distilling the orthoamido-acid with manganese dioxide and sul- 
phuric acid, only a trace of a quinone is formed; but by treating it 
with potassium chlorate and hydrochloric acid, it is readily converted 
into chloroquinones, the chief product being a trichlorotoluquinone, 
which is identical with that which Southworth obtained from ortho- 
cresol (Ann. Chem. Pharm., 168, 276; p. 61 of this volume). 

When bromine is added to a moderately diluted solution of the 
amido-acid, dibromorthoamidoparatoluenesulphonic acid, C,HBr.(CHs) 
(NH,)SO;H + H.O, separates as a white precipitate, which is not 
changed by an excess of bromine. It crystallises from hot water in 
very slender, long needles, and from hot alcohol in needles which are 
grouped in stars. (C;H,Br,(NH,)SO;).Ba + 9H,O forms globular 
masses consisting of needles. 


Diazerthoamidoparatoluenesulphonic acid, C.H,.CH, { com> is best 


obtained by suspending the amido-acid in alcohol of 50 per cent., and 
passing nitrous gas in until the microscope shows that the amido-acid 
is completely decomposed. It forms microscopic monoclinic prisms ; 
on boiling it with water and evaporating the solution, orthocresolpara- 
sulphonic acid is left as a brown syrupy mass, which when fused with 
potash yields salicylic acid, instead of dioxybenzoic acid ; this reaction 
is quite analogous to the formation of anthranilic acid from the amido- 
acid. 

The diazo-compound is decomposed by absolute alcohol in an unusual 
ney, ethyleresolsulphonie acid being formed, according to the equa- 
lon :— 


CH. CHs | Soyy + (,H,.0H = CeHs.CHs { 83H" + N,. 


The free acid is a brown syrupy mass. 

C;H,(OC.H;)SO;K + H,O forms pearly white needles. — 

(C;H,(OC,H,)SO;].Ba + 3H,0 crystallises in microscopic prisms or 
small needles. 


[C;H,(OC,H;)SO;].Pb + 3H,O forms tufts of very slender, long 
4E2 
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silky needles. C;H,(OC,H,)SO,Cl was obtained as an oil, from which 
on standing over sulphuric acid, rhombic plates separated. 

C,H,(OC,H;)SO.NH, is almost insoluble in cold water, sparingly in 
hot water, and freely in alcohol, and crystallises in small, glistening 
plates melting at 137°. 

By decomposing the diazo-compound with methyl alcohol, a methyl- 
cresolsulphonic acid was obtained, forming a barium-salt [C;H,(OCH,) 
SO;]2Ba + 2H,20, which crystallises in small glistening plates. 

When the orthoamido-acid is dissolved in fuming nitric acid, the 

NO, 
nitrodiazo compound, C;H.CH;< SO; » is formed, which on adding 
N 


water is obtained as a white bulky precipitate, which is not decomposed 
by boiling it with alcohol under pressure, while boiling water con- 
verted it into nitrorthocresolparasulphonic acid, which by evaporation of 
sulphuric acid is obtained as a syrupy crystalline magma. 

[C,;H;(NO.)(SO,)0],Ba, + €4H.O forms tufts of orange-red needles. 
Its solution is not decomposed by carbon dioxide, but when the free 
acid is boiled with barium carbonate, the salt [C;H;(NO.2)(SO;)0].Ba 
+ 5H,0 is obtained, crystallising in pale yellow, large and well-defined, 
flat monoclinic prisms. 

By heating the nitrodiazo-compound with hydrobromic acid, nitr- 
orthobromoparatoluenesulphonic acid is formed. It is a yellowish syrupy 
mass, solidifying on standing. [C;H;Br(NO.)SO;].Ba + 3H,0, ery- 
stallises in tufts of silky needles. , 

C. S. 


On the Occurrence of Phenylenediamine as a by-product in 
the Manufacture of Aniline. By A. W. Hormann (Deut. 
Chem. Ges. Ber., vii, 812—813). 


Tue author received from Weiler’s aniline manufactory at Koln 
20 kilos. of an aniline oil, nine-tenths of which distilled between 270° 
and 300°; it was found to consist in great part of phenylenediamine. 

The purification of this body may be accomplished by adding crude 
hydrochloric acid to the oil and dissolving the mass of crystals thus 
formed in the least possible quantity of boiling water; this solution is 
filtered hot through a web filter to remove resinous bodies, and left 
to crystallise; it is then recrystallised with animal charcoal. The 
crystals, after washing with concentrated hydrochloric acid, consist of 
pure phenylenediamine hydrochloride. 

The origin of the phenylenediamine is, doubtless, the dinitrobenzene 


contained in the nitrobenzene used for the formation of the —. 
W. H. P. 


On Phenol Colours—A Correction. By C. LinBERMANN 
(Deut. Chem. Ges. Ber., vii, 806). 


Tue author corrects an inaccurate statement in his former communica- 
tion (Deut. Chem. Ges. Ber., vii, 249), that “ the colours from the phenols 
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and nitrous sulphuric acid do not dye animal fibre and do not appear 
to be fitted for the dyeworks.” 

This is true so far as concerns aqueous or weak alkaline baths, but 
in dilute alcoholic or slightly acid solutions, or in alkaline solutions 
mixed with a slight excess of acetic acid, these same dyes impart fine 
colours to silk. Thus the compounds from phenol, cresol, and resorcin 
give an olive to a chamois colour, that from orcin a red orange, and the 
thymol body a violet. 


WwW. &. F. 


Synthesis of Anthraquinonedisulphonic Acid. 
By C. LizBeERMANN (Deut. Chem. Ges. Ber., vii, 805). 


Benr and van Dorp have shown that @ benzoylbenzoic acid, heated 
with phosphoric anhydride, yields anthraquinone. A simpler modi- 
fication of this reaction is to heat the 8 benzoylbenzvic acid with faming 
sulphuric acid until water does not producea precipitate. The reaction 
may be expressed by the equations— 


CHO; _ H,0 = C,,H,O.,, 


and 


CyFI,0. + 2H.SO, = C\.H,.(SO;H),.0, + 2H,0. 


Alizarin prepared from this acid exhibits the ordinary properties. 

The author remarks that, although anthracene will probably remain 
the source of alizarin, manufacturers must not lose sight of the possi- 
bility of another synthetical formation of this dye, which would be 
possible if a cheap method for the preparation of benzyl chloride, 
benzyltoluene, and benzoylbenzoic acid could be discovered. 


Ww. EF. 


Action of Iodine on an Alcoholic Solution of Chlorophenyl- 
carbamide. By F. Briusrein and A. Kursatow (Deut. Chem. 
Ges. Ber., vii, 730). 


Amoncst the products of this reaction, the authors have observed, 
besides chlorophenylsulphocarbamide, CsH,CINCS, trichloropheny]- 
guanidine, CH,(CsH,Cl);N; and sulphur, the following compounds :— 
Chloraniline, chlorophenylcarbamide, and a sulphuretted compound 
which crystallises in needles, melts at 102°—103°, and dissolves in 
caustic soda. Chlorophenylearbamide is insoluble in water, alcohol, 
ether, carbon sulphide, and benzol, but dissolves in boiling concentrated 
acetic acid, and erystallises from this liquid in shining scales. Tri- 
chloroguanidine is easily soluble in alcohol and ether, and crystallises 
in large crystals from carbonic sulphide. It melts at 115°—120°, and 
solidifies to a transparent amorphous mass. ene 
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A new Constituent of Sumatra Benzoin. By A. THEEGArrey 
(Deut. Chem. Ges. Ber., vii, 727). 


Tue author finds in certain kinds of Sumatra benzoin a colourless 
volatile oil, which he believes to be identical with the styrol (Cinna- 


mene) obtained from liquid storax. 
W. A. T. 


Analytical Chemistry. 


Analytical Notices. 
By 8. P. Saprier (Am. J. Sci. [3], vii, 180). 


TuIs paper relates to the use of the “ring-burner,” described by 
Dr. Wolcott Gibbs (ibid., February, 1873). This the author finds to 
be satisfactory in the determination of baryta, strontia, and lime as 
sulphates in the dry way. In the estimation of lime he recommends 
that the lime be first precipitated as oxalate, and then determined as 
sulphate. The ring-burner has also been found useful for the oxidation 
of sulphides to sulphates by means of nitric acid. 
E. W. P. 


Test Papers. 
By F. Mour (Zeitschr. f. Anal. Chem., xii, 368—372). 


For the preparation of litmus paper the author recommends that the 
litmus be washed with hot alcohol and then extracted with cold water. 
This extract may be brushed on writing paper on one side. The paper 
must he washed with water to remove free alkali or acid. 

Turmeric roots contain two yellow dyes, one soluble in water and 
unaffected by alkalis, the other soluble in alcohol. The roots should 
be washed in water as long as the washings are coloured, and then 
exhausted with alcohol. 

Paper soaked in potassium sulphocyanate or ferrocyanide may be 
used for the detection of iron. 

Paper containing starch moistened with a solution of potassium 
iodate in oxalic acid, and dried, is turned blue by bodies which act as 
reducing agents, such as sulphurous acid, hyposulphites, sulphuretted 
hydrogen, potassium sulphocyanate, ferrous oxide, cupric chloride, 
potassium iodide, and similar bodies. 

For oxidising bodies a starch paper with potassium iodide may be 
used. To keep such paper unchanged, a lighted sulphur match should 
be held in the bottle in which the paper is preserved before closing the 
stopper. 

The author also recommends the following test-papers:—For am- 
monia-gas: paper soaked in mercurous oxide solution. For sulphu- 
retted hydrogen and alkaline sulphides: acetate of lead paper ; filter- 
paper soaked in cobalt chloride; polished visiting cards known as 
‘* Polka papier ;”’ paper painted with bismuth white. 

For metals which give black precipitates with sulphuretted hydrogen 
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inacid solution, washed sulphide of zinc precipitated from the acetate is 
smeared on writing paper and dried. Any mineral acid decomposes 
the sulphide of zinc, setting free sulphuretted hydrogen, which imme- 
liately precipitates the metals present. 

W. H. P. 


The Treatment of Litmus. 
By I’. Mour (Zeitschr. f. Anal. Chem., xii, 372). 


Jue violet assumed by litmus in the titration of solutions which do not 
contain carbonates, is due to the carbonic acid contained in the litmus 
itself. If this be expelled by acidifying with dilute sulphuric acid and 
then boiling for some time, the litmus, after treatment with baryta 
water, changes from blue to red without any intermediate violet. In 
titrations with litmus, if the final colour is to be blue, blue litmus 
should be added first; if red, the red solution must be used. In this 
way all errors arising from the litmus itself may be avoided. 


W. B. F. 


Extract of Litmus. By J. Marrenson 
(Chem. Centr., 1874, 406). 


Tue colouring matter of litmus, when purified as much as possible, may 
be kept for an indefinite period unaltered in glycerin. Litmus is treated 
with hot water, and the solution, after concentration, is mixed with a 
sufficient quantity of alcohol (of 80 p.c.) to precipitate the colouring 
matter. After standing for 20 hours the alcohol is poured off, and 
carries with it a dirty blue foreign substance which frequently occurs 
in litmus, and is not altered by acids. The sediment is treated with 
hot water, which dissolves it on account of the potassium carbonate 
which is present. To remove this carbonate, sulphuric acid is added 
till the liquid assumes a faint wine-red tint; it is then heated to boil- 
ing for a few minutes, and again rendered blue by the addition of a 
few drops of lime water. After the lapse of 24 hours the liquid is fil- 
tered and evaporated to a syrup, and left all night in a cool place, 
when the potassium sulphate crystallises out in the form of a crust. 
Itis then filtered through moist loose cotton, mixed with glycerin, 
and carefully preserved from damp. 

G. FT. A. 


The Estimation of Iodine by Precipitation. By F. Mour 
(Zeitschr. f. Anal. Chem., 366—368). 


Tue method of estimating copper by iodine may be still better applied 
to the detection and determination of iodine. The best reagent for 
this purpose is a solution of cuprous chloride in ammonium chloride, 
which may be prepared by treating the cuprous oxide from sugar 
analyses with hydrochloric acid, and dissolving the insoluble cuprous 
chloride formed, after washing, in ammonium chloride. After adding 
‘the precipitant, the cuprous iodide is allowed to settle, dried, and 
weighed ona tared filter. Cuprous bromide is also soluble in ammonium 
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chloride. Iodine can therefore be precipitated by this method from 
solutions which contain both chlorine and bromine. 
W. H. P. 


The Determination of Lead as Peroxide. By W.C. May 
(Am. J. Sci. [3], vi, 255). 


EXPERIMENTS were made to determine whether the separation of lead 
from copper by the galvanic current was complete, and serviceable for 
larger quantities than had been before worked upon. Brass was taken 
in which the percentages of copper and lead were known; proof lead 
was also added, and the whole dissolved in nitric acid. The metals 
were then precipitated by the galvanic current, the copper on the 
negative, the lead on tlie positive electrode, the electrodes being of 
platinum foil. After the copper had been fully precipitated, it was 
considered unnecessary to continue the current, as the lead was 
virtually insoluble in the weak nitric acid used. 'The copper being 
determined in the usual way, the lead on the positive electrode was 
removed, washed, dried, ignited, and determined as protoxide. Should 
any lead remain on the foil, it may, without difficulty or injury to the 
foil, be cautiously ignited and determined as peroxide. 

The results of several analyses are given, and show good results as 
to separation. 

Solutions of iron and potash were added to the copper and lead 
solution, the result being that the separation was very imperfect. In 
the one analysis given, the variation from theory in the lead determina- 
tion is 2°4 per cent. 
Ki. W. P. 


Analysis of Vandyke Red. By G. WeLsorn 
(Pharm. J. Trans. [3], iv, 953). 


THE author gives the details of his analysis, from which he has arrived 
at the conclusion that the compound is diplumbic chromate. 


J. B. 


Estimation of Arsenic as Magnesium Pyroarsenate. By 
L. F. Woop (Ann. J. Sci. [3], vi, 368—371). 


TuHIs improvement upon the ordinary method consists in using as 
precipitant, an alcoholic solution of magnesium chloride in alcohol 
of 85 per cent., containing 100 grams of the salt per litre, and adding 
after 12 hours to the precipitated liquid, half its own bulk of alcohol of 
the same strength. ‘The precipitated arsenate of magnesium and am- 
monium is collected on a tared filter, washed with a mixture of 3 pts. 
water, 2 pts. alcohol, and 1 pt. ammonia, and dried, only that portion 
which cannot easily be detached from the filter being dried till constant, 
and then weighed, while the greater portion is put into a porcelain 
crucible, some strong nitric acid added, and the crucible is covered, 
placed within a larger one, and heated till the weight becomes constant. 
The arsenic is calculated from the combined weights of Mg,As,0;, and 
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MgNH,AsO, + aq. found. The resultsare very accurate. To prevent 
the precipitation of magnesium arsenate, the precipitate of ammonio- 
magnesium arsenate may be filtered, dissolved in .hydrochloric acid 
and re-precipitated by ammonia, and the alcohol added at once. 


C. H. P. 


Detection of Ironin Nickel Salts. By R. Borrcer 
(Chem. Centr., 1874, 407). 


Traces of iron which can scarcely be recognised by the ordinary tes‘s, 
may be easily detected by faintly acidifying the solution, adding a 
couple of drops potassium sulphocyanate, and shaking up the liquid 
with a few cubic centimeters of ether. If the ethereal layer shows a 
rosy tint after standing for a few minutes, iron is present. If it is 
wished to remove the iron, the aqueous soiution of the salt is boiled 
for ten minutes with a few grams of nickel carbonate, or, instead of 
the latter, with a few drops of solution of sodium carbonate ; but in 
this case the liquid must be briskly boiled. The nickel carbonate pre- 
cipitates every trace of iron at boiling heat as hydrated oxide. 


G. T. A. 


Testing of Zinc Permanganate. By J. Bin. 
(Chem. Centr., 1874, 407). 


Dissotve 2°78 grams of ferrous sulphate in water, add 3 to 5 grams of 
sulphuric acid, and dilute to 100 grams. Dissolve 1 gram of the salt 
to be tested in sufficient water to bring the weight of the solution to 
100 grams. Add this solution to 10 grams of the solution of iron 
sulphate till the red colour produced remains permanent. By weighing 
the remaining permanganate solution, the amount of permanganic acid 
is obtained according to the equation :— 


10FeSO,.7Aq + ZnMn.O, + 8H.SO, = 2MnSO, + ZnSO, + 
5Fe.8,0,. + 15H.0O. 


2780 parts of ferrous sulphate correspond with 303 parts of zinc per- 
manganate. 
G. 2. A. 


New Method for the Detection of Alum in Bread. By 
E. L. CLeaver (Pharm. J. Trans. [3], iv, 851). 


THis method is based on Esilman’s process of estimating alumina in 
mineral phosphates, by means of sodium thiosulphate (Chem. News, 
xxviii, 72). A slightly acid solution of an aluminium salt in presence 
of excess of a phosphate and sodium thiosulphate is decomposed, the 
radical which was combined with the aluminium uniting with the 
sodium of the thiosulphate, and sulphurous acid being set free, whilst 
the aluminium is completely precipitated as aluminium phosphate, 
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together with free sulphur, and on ignition pure aluminium phosphate 
remains. 

The sodium thiosulphate merely plays the part of a neutraliser of 
the acid, much in the same way as sodium acetate acts in the prepara- 
tion of iron phosphate. 

The details of the process are as follows :— 

Take 1250 grains of bread, ignite in a platinum dish until fumes 
cease to arise, and powder the coke-like mass thus obtained. Treat 
this with 4 ¢.c. of sulphuric acid and 10 c.c. of water, cover with a 
glass to avoid loss by spirting, and set aside till action has ceased. 
Evaporate until fumes of sulphuric acid begin to be evolved, and when 
cold add water and boil for 15 minutes. Transfer the mass to a 
graduated measure, and when cold make up to 125 ¢.c. Filter through 
an unmoistened filter until the filtrate measures 100 ¢c.c. This liquid 
will contain the alumina from 1000 grains of bread. Add to the liquid 
16 c.c. of a ten per cent. solution of ammonia (or sufficient to nearly 
neutralise the acid present without causing a precipitate) and a solu- 
tion of about 20 grams of sodium thiosulphate. Set aside for about 
15 minutes to allow of the deoxidation of any iron that may be 
present, and then boil for half an hour. Set aside for some hours; 
filter ; wash the precipitate until the filtrate no longer precipitates with 
barium nitrate; dry; incinerate in a porcelain crucible ; and weigh the 
resulting aluminium phosphate, 245 parts of which are equal to 907 
parts of ammonia-alum, or 940 of potash-alum. 

The advantages of this process are stated to be its simplicity and 
the short time in which it can be performed. The author appends 


several examples to show its correctness. 


J. B. 


Analysis of Superphosphates. By J. Kous (Ann. Chim. Phys. 
[5], ii, 142—144). 


In the analysis of superphosphates, the percentage of soluble phos- 
phate obtained will be found to vary according to the quantity of water 
used and to the time employed in exhausting the material. Almost 
every specimen of superphosphate contains a certain proportion of free 
phosphoric and sulphuric acids: when therefore it is treated with a 
small quantity of water, a concentrated acid solution is formed which, 
acting slowly on the unaltered tribasic phosphate, produces a variable 
quantity of monocalcic phosphate, and thereby increases the percentage 
of soluble phosphate in the sample. The author suggests, therefore, 
that the phosphate shall be treated in the first instance with a fairly 
large quantity of water, which is to be quickly removed by decantation. 
The free acia being thus removed, the solution of the residue may be 
proceeded with in the usual manner. In this way both the free and 
combined phosphoric acid can be satisfactorily estimated. 

In order to estimate the free phosphoric acid, it has been proposed to 
treat the mass with alcohol of 80 per cent., which was supposed to 
dissolve the acid and to leave untouched the acid phosphate. The 
author states that alcohol of even 60 per cent. resolves monocalcic 
phosphate into free’ phosphoric acid and dicalcic phosphate ; and that 
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yhen the action is complete, exactly the half the phosphoric acid of 
the former salt is found in solution. Under these circumstances it is 
impossible to use alcohol as a separating agent. The analysis may, 
however, be effected by the joint use of water and alcohol, thus— 


= the quantity of sree phosphoric acid. 

= the quantity of phosphoric acid in the state of monocalcic 
phosphate. 

= the total weight of phosphoric acid obtained by treating the 
phosphate with cold water. 

= the total quantity of acid obtained by treating the same 
weight of material with alcohol. 

Then— 
P=2 + y. Q=at+ by. 


# + 2(Q—P). y = 2(P — Q). 


Whenee-— 


J. W. 


Silt Analysis of Soils and Clays. By E. W. Hitcarp 
(Am. J. Sci. [3], vi, 288—296 and 333—339). 


Tut mechanical analyses of soils made in conical vessels are, at least 
as far as the finer particles of the soil are concerned, completely 
vitiated by the circumstance that the downward currents always exist- 
ing at the sides of the vessel cause the formation of flocculent aggre- 
gations of the fine particles of silicious silt. These aggregated masses 


consisting of from a few to as many as thirty fine particles, settle to 
the bottom of the elutriating vessel and assume the volume of larger 
particles. To prevent this coalescing of the fine particles, the author 
has devised an apparatus consisting of a cylindrical elutriating tube 
290mm. high and 34°8 mm. diameter, attached to the base of which 
isa rotary churn made of a porcelain beaker, with four grated wings. 
A wire screen is placed above the churn to prevent irregular currents 
inthe upper part of the cylinder. When worked with proper precau- 
tions to avoid the formation of downward currents, this instrument 
gives correct and concordant results. 

As a preliminary treatment, 15 to 20 grams of the soil is boiled with 
a little water for 24 to 30 hours; not only does this protracted boiling 
cause a great saving of time in the subsequent treatment, but great 
errors axe introduced into the amounts of the finer sediments by in- 
sufficient boiling, as is shown by a comparative analysis of the same 
soil after 6 hours and after 30 hours’ boiling. 

The boiled fluid and sediment are transferred to a beaker, diluted, 
and allowed to settle until all sediment, which would be carried over 
by a velocity of water of 0°25 mm. per second (0°25 hydraulic value) 
has settled; this is repeated 4 or 5 times and the decanted liquids all 
mixed, again allowed to settle, after which the sediments are ready for 
the elutriator. The water containing the clay and very finest silt in 
suspension is allowed to stand 24 hours and then decanted ; the sediment 
issilt of less than 0°25 hydraulic value ; and from the water the clay is 
precipitated by a solution of common salt, collected, and dried at 100°. 
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The clay so obtained seldom reaches 75 per cent. in the purest natural 
clays, and constitutes from 40 to 47 percent. of the heaviest clay soils, 
and from 10 to 20 per cent. of ordinary loams. The ferric oxide in 
the soil is mainly accumulated in this portion. 

The sediments are transferred to the elutriator and water allowed to 
flow in from a constant supply, first at a velocity of 0°25 mm. per 
second, and successively doubling up to 64 mm. as long as the effluent 
water contains any suspended matter. The rotary stirrer must be 
used up to 4mm. velocity. In this way the soil is divided into 13 
portions, from coarse grit of 1—3 mm. in diameter, to the finest silt 
averaging ;i}5 mm. diameter, and finally clay. 

E. K. 


Silt Analyses of Mississippi Soils and Subsoils. 
By E. W. Hiuearp (Am. J. Sci. [3], vii, 9—17). 


Iy this paper the author gives the results of the mechanical analyses 
of 17 soils and subsoils made with the “churn elutriator ”’ described in 
the previous paper. The analysis of a very pure highly plastic pipe-clay 
is given for comparison. 

The author finds that numbers expressing approximately the relative 
“compactness” or “ resistance to tillage’’ of a soil may be obtained 
by adding together the percentages of the three finest ingredients, viz., 
clay, finest silt belonging to a velocity of less than 0°25 mm. per second, 
and fine silt of 0:25 mm. per second. Similarly, numbers expressing 


the relative “‘ openness ” or “‘ porosity ” of a soil are obtained from the 
sum of the percentages of the coarser ingredients down to 1 mm. 
hydraulic value. The silt of ('5 mm. is taken as the neutral point, and 
not added to either. It would seem that the hygroscopic coefficient of 
a soil is materially influenced by the quantity of hydrated ferric oxide 


it contains. This mainly accumulates in the “clay.” : 
E. K. 


The Distribution of Soil. Ingredients among the Sediments 
obtained in Silt Analysis. By R. H. Loucuripae (Am. J. 
Sci. [3], vii, 17—19). 

Analyses are given of the sediments obtained by meaus of Hilgard’s 

elutriator from an upland soil up to 1 mm. hydraulic value, the coarser 

particles being evidently nothing but sand. 

The clay is by far the richest in soluble ingredients; in the other 
sediments they decrease in almost a geometrical ratio, with a corre- 
sponding increase in sand as the sediments become coarser. Ferric 
oxide and alumina exist in almost identical relative proportions in each 
sediment, and the same is to be noticed of the magnesia and potash. 
Manganese exists only in the clay. 
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Influence of Strength of Acid and Time of Digestion in the 
Extraction of Soils. By R. H. Loucuripce (Am. J. Sci. [3], 
vii, 20—23). 


In the experiments on the influence of the strength of the acid in the 
solution of the soil, hydrochloric acid of sp. gr. 1:115 was found to 
dissolve more than a weaker acid, the increase being mainly confined to 
soluble silica, alumina, and potash. Acid of this strength dissolved con- 
siderably more than that of sp. gr. 1:16, especially of silica, potash, and 
alumina, and to a slight extent of lime. 

The soil was digested respectively for one, two, four, five, or ten 
days with hydrochloric acid of sp. gr. 1:115; the amount of dissolved 
ingredients increased up to the fifth day, the increase occurring in 
silica, potash, and alumina. After ten days’ digestion there was a 
decrease in soluble silica, ferric oxide, and alumina. 

KE. K. 


Iodide of Bismuth and Potassium as a Test for Alkaloids. 
By M. Yvon (Pharm. J. Trans. [3], iv, 1014). 


Tue employment of the double iodide of bismuth and potassium has 
been indicated for the detection of alkaloids, bnt its value has not yet 
been sufficiently established. The alkaloidal precipitate does not 
appear to present a constant composition, but to vary according to the 
acidity of the solution. The constitution of the reagent also undergoes 
a change, and the author therefore considers that it would be impossible 
to use it as a volumetric test, but that it will be useful qualitatively 
where the precautions indicated in the paper are taken. 
J. B. 


Analytical and Toxicological Researches on Aniline. 
By E. Jacquemin (J. Pharm. Chim. [4], xix, 417—422). 


ArTeR noticing the ordinary tests for aniline, such as chromic acid, 
arsenic acid, &c., and the precautions necessary for success with them, 
the author points out that the formation of erythrophenate of soda 
by the action of sodium hypochlorite on a mixture of equal parts of 
phenol and aniline, which is so valuable an indication of the presence of 
phenol (ibid., xix, 341), is equally applicable to the detection of aniline ; 
in fact it is ten times as sensitive as the ordinary tests, being capable 
of detecting 1 part of aniline in 100,000 of water. The author thinks 
that there is no danger of mistaking this blue colour for that produced 
by the action of a hypochlorite on a mixture of phenol and ammonia, 
as the action in the latter case is much less rapid and intense. 


C. E. G. 


Testing of Quinine Hydrochloride for Morphine. 
By C. FreperRKkINnG (Chem. Centr., 1874, 408). 


Twenty grains of the quinine salt are shaken up with 60 grains of 
solution of ammonia, and 1} drachms of ether are added. If the salt 
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is pure, a clear layer is seen under the ether ; if it contains cinchonine 
or morphine, a white ring appears between the layers of liquid If 
the whole liquid is poured out through a tuft of wool, the insoluble 
alkaloid is retained, and if the wool is gently pressed and then treated 
with alcohol, the morphine or cinchonine dissolves, and after evapo. 
ration may be subjected to the usual tests. By this method 2 p. ¢. of 
morphine in quinine may be detected. If there is no white ring 
between the layers morphine is certainly absent. If morphine only is 
‘to be tested for, the method given by Hesse is preferable, since it 
requires less of the substance, and will detect 0°2 p.c. of morphine. 
One or two grains of the salt to be tested are placed in a test-tube, and 
about half a drachm of dilute sulphuric acid (1'1 sp. gr.) added. The 
tube is then immersed in water at a temperature of 50°—60°. If 
the liquid remains colourless, the salt is pure; if it becomes of a 
yellow or orange-yellow colour morphine is probably present, and may 
be tested for by the special reagents. 
eS eh 


The Estimation of Nitrogen in Albuminoids. By U. Krevsier 
(Zeitschr. f. Anal. Chem., xii, 354—366). 


TE accuracy of Will and Varrentrapp’s method of estimating nitrogen 
when applied to albuminoids, has been disputed by Seegen and Nowak 
(Zeitschr. f. Anal. Chem., xii, 316), who maintain, in contradiction to 
Petersen and Miircker, that by this method a lower percentage of nitrogen 
is obtained than by combustion with oxide of copper. To settle this 
question the author has made a series of comparative analyses with beef, 
extract of meat residues, and conglutin, and concludes from these that:— 

Will and Varrentrapp’s method is not less accurate for the estima- 
tion of nitrogen in albuminoids than the volumetric process, whether 
platinum chloride or titrated solutions be used. 

Pure sugar on combustion with soda-lime does not give any products 
affecting platinum chloride. The determination of nitrogen in albu- 
minoids by the soda-lime process is not affected by the addition of 
sugar, although some practical advantages are gained when a large 
percentage of nitrogen is present. 

The soda-lime must be carefully examined for nitrites and nitrates, 
which are frequently present, since these salts in presence of organic 
bodies give off ammonia on combustion with soda-lime, as E. Schultze 
has shown. The use of such soda-lime may yield under certain cir- 
cumstances too high, too low, and, by chance, correct results. 

The experiments of Seegen and Nowak are not sufficient to render 
doubtful all the estimations of nitrogen made by Will and Varren- 


trapp’s method. 
W. H. P. 


Ash and Extract of Teas. By G. W. WicNeER 
(Pharm. J. Trans. [3], iv, 909—911). 


Tue determinations of soluble ash were made by boiling in water, 
filtering, and igniting and weighing the insoluble residue, the latier 
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being afterwards boiled in hydrochloric acid to separate the silica. 
The aqueous solution was in most cases titrated for total alkali, which 
was calculated as potash. 

The following 24 samples were obtained from original chests, as im- 
ported. They vary in price from No. 3 and No. 13, which were sold 
at 3s. per lb., to No. 1, which is stated to have been sold at 1#d. per 
lb. in al, The latter sample consists entirely of very small broken 
particles of leaves :-— 


Name of Tea. 


calculated as 


hydrochloric 
potash. 


Alkali in ash 


Ash soluble in 


Ash soluble in 


Numbers. 
Total ash. 


| 
| 


16 
0s 
*3d 
29 


- 


v 


Siftings... 
Gunpowder 


; ‘67 
Pekoe . 
Mixed. 

Congou .. 


ee a Cee 


| 
| 


78 
“91 
‘O1 
‘93 


87 


Gunpow der ves 
385 


oO. 
Bohea .... 


Black ee ‘18 


2 


= 


94 


81 
35 
32 


Pit tbe trite tre edb detrde: 
; itthbdhéiadbocnceadaad Oe Re 
CWONWNKWNKWHNNNHNKWONNHNHNNNWWwWH& 
NNNNKF HENNE NNN NNN NNN NNN Nh 
f sb of FER Fh Pr Gee oe 
Pe ee ee 


‘01 


or 
i) 


Average.... 


The maximum deviations from the average are smail; viz., in total 
ash *33 per cent., and in soluble ash °34 per cent. 

The next 12 samples are of what would be considered good tea, but 
being from retail dealers, it cannot be said that they are in the same 
state as when imported. 
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| F.g a2 
a, laa "3 
° | 2 oO 2g ‘= +, 
§ Name of Tea. a 4 = = S . “34 
E 3 - |spe| € | 233 
i . | Sa8 = os 
A = < < RN < 
kee enia  wekeres 5°81 3°29 1°89 13 1°83 
errr ae 2°87 2°07 29 1°93 
27 | Broken Congou..........| 5°20 3°33 1°70 ‘17 1°54 
28 | Mixed..................| 5°48 2°45 2:29 | “74 151 
| “aaa 5°54 3-22 1:24 | ‘08 1°75 
30 | Do. 6°14 2-68 2-78 | 1°68 1°56 
81 | Do. 6°12 2-88 2-71 53 1°71 
32 | Do. 6°07 2°73 2 75 “59 1°71 
33 | Do. 6 20 2-70 2°84 | °66 1:48 
34} Do. 6:05 2-99 2:21 | ‘85 | 1°83 
35 | Black 6°31 3-23 2°37 | °%74 1°42 
36 | Do. 5 60 3°55 1°83 ‘22 1°75 
Average..cesscesceses.| 5°97 2°99 2°22 ‘56 1 ‘67 


The average of these is higher, and the deviations from it are 
greater. This may be attributed to the circumstance that several of 
the mixed teas contained small proportions of Caper and other heavily 


faced teas. 
The next four samples are in the same condition as imported, but of 


exceptional character, high price, and avowedly used only for mixing 
with other teas. 


| 
| =.2 a2 
ae a: 
' a 23 |8s 2 
z Name of Tea. S S38 ee 58 
| 2 7° lle ee § |3d5 
=| s = a = 45 4 
— j i=) nN n 3 Lo! i) 
Gi a < < nm < 
see 
37 | Orange Pekoe............| 5°11 3:15 1°60 36 1°88 
38 | Indian Pekoe............] 5°61 3°56 1°63 "42 1°75 
39 | Indian Twankey ..’.......| 5°00 2 34 2°18 48 1°42 
40 | Summer shoots...........] 6°55 2 *62 2-99 OL 1°33 
IRS Sos eiissa ie ravers 5°57 2°92 2°10 “55 1°59 


The average of the 40 samples is as follows :— 


ee 5°68 per cent. 
Ash soluble in water .. 3°00 , 
acid.... 2°20 


Silica. .... pieiemadineai 48 
Alkali in ash, calculated 
as potash .......... 1°62 o 


The next list includes 21 samples, all of which are more or less 
adulterated :— 


ih oe 


—_ 
— 
S 
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A 48 qa 
2. | 238 i 
. a 2 < = 3 a! = ° 
g Name of Tea. 3 4 ry Ben P a8 9 
5 |e |r] & | 288 
A a] 4 < 3) < 
Saree reer 15°42 2°24 3°40 9°78 1°21 
Be) By sO eeecmss eas . 2°13 1°62 5°78 4°73 2°10 
St) St x0 osoa seen es Guicsies 10°11 ‘76 1 09 8°26 — 
44| Do.. 17°13 2°43 2°86 1°84 35 
Sl SI inns i6t cxeae ie waamne 7 03 3°00 2°64 1°39 —_— 
MN Sc cmins eins Acisec ie 6°94 2°66 2°61 1 ‘67 1°50 
47 | Gunpowder (special) ..... 42°94 “47 4°60 | 37°87 = 
48 | Gunpowder .............| 7°Ol 2°74 3°38 *89 1°44 
49 Mk, | - eabwisexensian 6°53 3°19 2°56 ‘78 1°57 
50 Do. 8-05 3°08 3°55 1 -42 94 
51 Do. | 5°04 3°00 1°81 *23 1°54 
52 i ° viswteanewend 6°66 2°80 2°99 87 1°00 
Pt SMa cs iececicvcweseel Fae 2°11 4°16 1°56 90 
et SD nin oes scessaenss 5 62 2°27 2°59 “76 1°46 
55 San eawsacacu en 6°27 2°48 2 ‘90 *89 _— 
56 Do. errs 1°57 3°51 1°30 1°62 
57 Mt 5 cs csneseteass 6°01 2°32 2°56 1°13 1°45 
58 Pi. sasciionecvccomanan ae 2°49 2°56 67 _ 
59 | Spent leaves............. 3 ‘34 “41 2°37 50 43 
60 Do. ere ee “80 2°60 *13 *89 
Mixture of 40 per cent. 
exhausted leaves No. 60, . ? F 
61 |} with 60 per cent. mixed owe a 7“ ” 1% 
a eee yee 
Average......e002.+.| 8°78 2°12 3°00 3 66 


No. 47 is a remarkable specimen. It contains small stones of an 
average weight of about ‘15 grain, fairly uniform in size, mostly 
wrapped in the leaves, and is very heavily faced. It was taken from 
the top of the chest as imported. Obviously this sample and No. 43 
consist mainly of exhausted leaves re-dried and coloured. No. 56 con- 
tained a very large proportion of exhausted leaves. Nos. 48 to 53 were 
all most grossly faced. No. 54 had been wetted and re-dried. 
No. 55 consisted mainly of stalks. Nos. 57 and 58 contained exces- 
sive proportions of stalks. Nearly all these samples contained leaves 
which were not tea leaves. Nos. 59 and 60 are ordinary samples of 
exhausted tea leaves from the author’s own use. No. 61 is an artificial 
mixture of exhausted tea leaves with good mixed tea, to show the effect 
on the ash. 

Some of the preceding samples were extracted with boiling water, 
and the extract dried and weighed. These determinations were made 
on powdered tea, since it is not practicable to take a small sample 
(10 grains) fairly from a whole leaf tea. The extract was dried at 
212° and weighed, then fully ignited and re-weighed. 


VOL. XXVII. 
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. Aqueous 
um- extract | Ash of 
ber. Name of tea. dried at | extract 

212°. 
hit te paer deen neee vase ee aresensenseneey: Gee 5 35 
i cent dete rtecteetenshedevsnanccneccco Ste 4°30 
4 BM Sofa aie Naas cs tos asy re 55g: ca 5 S95n prwtol sup) Sis sik ceauala ele 34°51 3°25 
SEE eee eT eT eee rere a i 300 
6 BO Kicispssiotisa ss cues er ee sine ssGiboikcmescoueet| Me 4°54 
7 A ives aahineue swe sestisien: Giueeeset Te me 3 80 
EE ea pacn corner enenates ee erseeecseuencionn SaCaee 3°86 
a EE ee er 3°65 
SE I  ieicle capone) Fin siahoshe wines cies <ersecwsaccserent| Oe 4°37 
13 BS ioe Sos aso epee bce ere aloo omen soe RCnaM 25 ‘08 3°66 
INES 5S iictcreres icine see iciessen sa eyesiaseeceeey em 4°24 
NNN 559) 0501.4) os strereipiccein ote eons POE Owes eee aw cet sane 4°21 
22 DER etish-wrsinpeeGs OSes Ge anawamere cae ae 3 38 
35 0 ee al Oe ee een Ge 4°53 
36 PE ee sings esis GU GS See nuaisigeiosdearsnarawenlh TEI 6°44 
38 Indian Pekoe . Riovea teas pstoibies ewlwe 916 4Gve1e mnieoiecl ha 4°60 
39 | Indian Twankey . pia te arateresaiatrarotere wiaata hare eteiae win iets winters 39 °53 4°93 
BF GMEIGE PROOUK 6 ois cos oss vie ne cece scsecesseensce| BOOS 498 
41 | Caper.. ‘wMrsrenerteceeeeeece Ga 4°18 
47 Gunpowder (special). er ee 3 90 
52 Do. [MeN SMUGAN Sane eaaauenaett me 4°25 
EEE Eee Seer eae i 5°00 
56 Congou .. Re ee ee EM 4°80 
60 | Spent leaves. . is : 8°53 1°53 
e1{ Mixture of 40 per cont. exhausted ‘leaves No. ‘60, "with } 23-78 3-43 
60 per cent. mixed black tea . shiewietweoesye * 

TURE. <sigisn ais aineoiss wo sieeneae sien es a ae 4°16 


These results are far from regular, and the determination of extract 
does not appear to be of much value in judging whether a tea is adul- 
terated. The exhausted leaves are, of course, very different in result; 
but when the leaves have been re-gummed, the difference is far less, as, 
for instance, in sample No. 56. It will be seen that No. 47, the special 
gunpowder, gives a full proportion of extract, though it is entirely a 
spurious tea. Yet there may be special cases in which this determina- 
tion would be of value. 

The adulterated samples must not be viewed as a fair average of 
commercial samples, since several of them were procured from an expe- 
rienced tea buyer as samples of the worst tea imported. 

J. B. 


Analyses of various pieces of Beef, Veal, Mutton, and Pork 
sold in the Paris Market in 1873 and 1874. By C. MEvz 
(Compt. rend., Ixxix, 596—398 and 529—530). 


Arter the bones had been separated, the flesh was cut into pieces of 
equal weight, and treated, 1st with carbon sulphide to remove the fatty 
matter; 2nd, dried in the water-bath at 100° to estimate the moisture 
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and water of composition; 3rd, with cold water (upon the minced 
flesh), to which hydrochloric acid had been added, and afterwards by 
ammonia to withdraw albumin and fibrin: 4th, incinerated in a muffle 
to obtain the mineral salts; 5th, with boiling water for an hour to 
extract the gelatin; and, 6th, to remove the cellular tissue, filaments 
and nerves. Another series of analyses was made with soda-lime, 
copper oxide, &c., to determine the elementary composition. In each 
case the various pieces of flesh were taken from the same animal. It 
will be seen that the price at which the various parts are sold is not 
always in proportion to their nutritive value :— 


Beer. 


—s Neck Side Leg . 
Elementary principles. (collar).} (loin). |(bottom). Fillet. 


Nitrogen... ......-eseceeeeeeee.]| 4°305 | 2°307 | 4°441] 3°515 | 2°623 
BN 6b oi Sack ce Wee in eR 2°164 | 25°788 | 23°174 | 22-565 | 25-621 
BANOGOR 00.06 sc ccccssscecces.| SORT FOQBB | SOOT! S250! FEES 
DUE .ncsissscsstsrevecswesccs§ SOE 23] O9780) O70) tae 
Oxygen (loss)........+++++++++-| 64°018 | 62 °930 | 63°508 | 65-023 | 63°113 


Phosphoric acid in ash..........} 0°373 — 


0 

WOE co scccccecccevcovccssece] @0 G00 5 68 B00 | 76°900 | 71-900 | 60-800 
Fatty matters.................-| 6°860 |] 6°353 | 4°105| 9°860] 1:°283 
Ei Gnis Gens eases sccaneoue 1°410 1-012 0°780 0°750 1°215 
Albuminous matters............] 2°069 | 3°167 | 3:°050| 2:°013 3 060 
Nerves, tendons, fibres, &c.... ..}] 138 °518 | 18°209 | 15°217 | 11°465 | 18-105 
Gelatinous matters (loss)........| 5°793 | 7°759 | 5°948 | 4°712 | 6°447 


Breer (continued). 


Elementary principles. Tongue. Shoulder.| — wag — 
Nitrogen... ......s.sececeeeeess| 2°185 | 4°415 | 3°060 |] 3°352{) 3:°180 
Carbon .......eeeeeeeeececeess| 20°774 | 21°319 | 23°819 | 22-468 | 20°689 
Hydrogen.... ...sseseeeeceeee| 7°685 | 8°295 | 8°377| 8°122| 8°375 
OMS .cocgcccccccccecsccescces| OFT] 1°453 1 OCR | ODES] 1°18 
Oxygen (loss)..........0+++++++| 63°423 | 64°518 | 66°819 | 65°103 | 66 828 


Phosphoric acid in ash.......... 0°250 | 0°425 | 0°330] 0°287 | 0°425 
Water..........0eccceceesees-| 68°680 | 70°830 | 74°600 | 72°100 | 75-285 
Fatty matters ..............---| 7°079 | 3°083 | 5°423 |] 6°406] 6°150 
MEE ccccessevccsccecsecccces| OBER] 1°98 | O°005 1 O8501 bie 
Albuminous matters............| 2°450] 83°086 | 2°505 | 4°729| 3-012 
Nerves, tendons, fibres, &e.......}| 16°530 | 15°215 | 13 °538 | 10°100 | 10°275 
Gelatinous matters (loss)........ 9°278 | 6°333 |} 3°009 | 5°710| 4°150 


aA eens 


phd 
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Beer (continued). 


Elementary principles. Cheek. Shin. | Sirloin. | Rump. | Breast. 
| 
| 
MEER Go iis ecseaessanseed esa 4°180 | 5°108 | 2°460| 3°550] 4-287 
ees oweacreenweee 18°217 | 22°472 | 24°661 | 19°132 | 22-340 
re 8 °485 | 8°017 | 7°717 | 8:°425 | 8-062 
Salts ....... sesceeeeeeese| 1°038 | 0°900 | 2:°020 1°013 | 0-792 
Oxygen (loss). . veesecesses| 68°080 | 63°503 | 63°142 | 68-080 | 64519 


Phosphoric acid in ash..........| 0°295 | 0°300 | 0°313 | 07195 _ 


| Water.. a | | 68-910 | 70°250 | 72°590 | 72-100 
| Fatty matters. . Lesssesesee| 37508 | 4°160 | 3°850| 5-160] 7-460 
| iin deen se-seeeceee} 1°088} 07900] 2-020] 1°013} 0-792 
Albuminous matters............ 2-590 | 4°048 | 5°108| 3°650] 4:113 
Nerves, tendons, fibres, “he. veeees| 15°614 | 3°532 | 12°347 | 10°497 | 10-600 

Gelatinous matters CORBY 6s s-0:0:0% 1:970 | 8°450 | 6°425 | 7°108 | 4°935 


Beer (continued). 


ee False False 
Elementary principles. Steak. | set. iin Tail. | Heart 

/ Nitrogen ............+2eese00+-] 6°106 | 4°515 | 6°472| 2°155 | 4°978 
if RE iia Sis ieceiwingink oe wemeen 19 ‘612 | 21°741 | 20°249 | 23°790 | 23-560 
|i Hydrogen......... Rie eiiae on oa ae 8°355 8°213 8 048 8115 8013 
. Salts -.... eeceeeceeeeecese| 1°510| 2:006} 1°712| 0°878 | 0°572 
Oxygen (loss). . rio o es Ge Sie wie wing 64°417 | 63°525 | 63°519 | 65°072 | 62°877 
Phosphoric acid in ash .......... — 0°210 ; 0:300 - 0°195 
SS ela ad dade 71°200 | 71-400 | 70°515 | 60°175 | 68°755 

Fatty matters.. soeccoeeeses| & ROO 9-600 | 5°300 | 3°280 | 2°300 

_ oepaeeanl ceveeseeee| 1°510 | 2:°006 1712 | 0-878 | 0°572 

Albuminous matters...... .. --+-| 3°700 | 2°715 | 6°990] 1°400 | 2°415 

Nerves, tendons, fibres, ‘be. cosces | SB°SIO 8°179 9 ‘640 | 21-752 | 17°100 

Gelatinous matters (loss).,...... 8:080 | 6:°100 | 5:°840 | 12°515 | 8°858 
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BEEF (continued). 
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Elementary principles. Brains. Lights. Liver. | Marrow. 
Nitrogen.. 1°725 3-333 3°015 | 0:055 
Carbon ... 11 *303 19 341 21°631 | 69°172 
Hydrogen 9 °785 8°513 8°219 | 11°680 
iiss 6-780 | 6-780 | 1°135 | 2-680 
Oxygen (loss). . | 70 °405 68 *128 66°000 | 16°413 
Phosphoric acid in ash .. 1-023 0-117 0 °370 | Oo: 034 
Be Bits ese nice 77-950 | 83-100 | 72960 | 3-468 
Fatty matters............ .| 87°150 2°740 | 5:°150 92 526 
Salts . oe eee | 6 °780 0°685 | 1:°135 |  2°680 
Albuminous matte : ..|  0°990 3°750 3 500 0°135 
Nerves, tendons, ed he. .| 4 °580 6°140 | 15°300 | 0°519 
Gelatinous matters (loss) .. 1-600 5 ‘985 | 1 *955 0 °672 

| 
VEAL. 
| | 2 

2/,/Fs|/ Fl ¢leldles 
Elementary principles.| § | S | S.2 = = sigs z 

| a: 7] ae = = | ~ 

| | 
PURER... 625s/s0see0l & 300! 2 300} 2860) 3°740, 2-520) 3-120 2-920) 0-970 
Carbon ... . (22 696) 21 °100/22 -150 20 °394)22 °516)22 -755 20 -366/18 -920 
Hydrogen .. 7°984| 8°470| 8500) 8°503, 8:79) 8°066 8°576) 5°098 
Salts ...........-..-| 1°775| 1°075| 1°508) 1 250) 1-655) 1°540; 1-710] 0-092 
Oxygen (loss)........ |65 °245/67 °055)/64. 982 66 113 65 *230/64 ‘619 66 °423|74 920 
Phosphoric acid in ash | 0°100| 0-070] 0-110 0-009! 0-065] 0-117, 0-115) — 
Water .. ....++ (69 660/75 °215/76 *250'72 °850'72 ‘660/72 °500 76 -570|85 -445 
Fatty matters. . Seer et 7°420) 6°185| 7°119' 3°767| 5°116) 2°(88 3°621| 7-243 
Salts ... ne ..| 1°775} 1°075) 1°250) 1°250! 1-665} 1°540, 1°710} 1-092 
Albuminous matters ..| 1°525) 1°492} 1°549) 0°912) 1°333] 2-026, 2-007) 0°500 
Nerves, tendons, &e. ..| 6°495; 2-200) 1°815 7°500 6:°716) 8°145 3-085) 1°240 
— mutters } 14 _ 12 —— ‘017 13 *721 12 +520)13 -106 13-004] 5-470 
4r2 


== 
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Morton. 

Elementary principles. Leg. Shoulder. Chop Neck 
Nitrogen...... 1°680 1°895 1-692 1°575 
Ee ee 28 °836 27 °817 27-311 28 508 
Hydrogen . . Bc atecaige 8 °827 9-033 9-485 9°513 
Baltes .......- 6 as 1 °472 1°225 1 ‘620 1°318 
Oxygen (loss) . 59 *285 60 :000 59 *892 59 -086 
Phosphoric acid in ash .... 0°065 0:078 0-180 0-090 
Water ....... 75 °500 75 °700 75 °502 74528 
Fatty matters. 8 °765 9 026 8 553 8°515 
Se a 3 °825 4,°138 3 537 3250 
Albuminous matters ae 10 *283 9-746 10 °503 11 542 
Nerves, tendons, fibres .... 0°155 0°135 0 °285 0°590 
Gelatin (loss)...... 1°472 1°255 1°620 1°575 

Pork. 
Elementary principles. | Kidney.| Fillet. | Chop. | Ham. | Knuckle; Ribs 
of ham. 

Nitrogen .. 2 °303 2 °520 2:°160 3°140 3 °700 2 °855 
Carbon . 33 :°150 | 34°680 | 32°575 | 34°100 | 34°188 | 32-090 
Hydrogen . 8 :090 8-258 8 005 8-100 8°117 7998 
Ash.. 0°972 1°100 0°955 1-140 1:°097 0 °985 
Oxygen (loss) .. 55385 | 53°542 | 56-303 | 53520 | 52-896 | 56-080 
Water .. «eeeeee| 74°200 | 73°150 | 73°000 | 69°600 | 69°320 | 74°110 
Fatty matters. seeeeee| 6°690 | 8°425 | 8°650 |] 8°285 | 5:°108 | 7°155 
Salts. . ee one 0°972 1°100 0 955 1°140 1°097 0 °905 
Albuminous matters . 2°900 |} 2°125 2-080 3 800 3°770 3 °008 
Nerves, tendons, fibres . 7°150 | 6:000 | 10°460 | 7:°100 | 7:°150 | 12-800 

Gelatin (loss)........] 8°118 9-200 4°855 | 13 °075 | 13°555 | 11°93 

SatteD Pork, &c. 
eee Salted Smoked Sausage | 

Elementary principles. wate fon Lard. nr Tongue 
Nitrogen... ........ 4 °263 4°310 1°777 2-068 2°575 
Carbon ....sccccccee| 87 °S72 87 °752 61 °250 39 ‘950 35 °470 
_—- ee eee 7°025 6 °897 10 °100 9 °350 7-200 
Se ree 6 °417 7-082 5 382 16-168 3 042 
Oxygen.............| 44°923 43 *959 20 ‘891 46 °464 51 533 
Water .. ‘ 62 580 59 °725 9°150 65 °370 69 °750 
Fatty matters. . 8 682 8 :110 75 °753 12-180 8°217 
an 6 °417 7-082 5 °982 2°168 3 042 
Albuminous matters . 8 °585 9 163 1°125 2-150 2 °090 
Nerves, tenduns, fibres 11 210 12 °615 7 -280 11 °172 4°350 
Gelatin (loss)....... 2 °526 3304 0°710 6 ‘960 12 551 

H. J. H 
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Technical Chemistry. 


Bone-glass. By Fiscner (Chem. Centr., 1874, 186). 


Tus glass is so called from the bone-earth used in its manufacture. 
The bone-earth has of late, however, been replaced by cryolite. 

The author suggests that the appearance of the glass is due to par- 
ticles of calcium phosphate which are not decomposed by heat. When 
eryolite is used instead of bone-earth, possibly hydrofluoric acid is set 
free by the intense heat, and the glass is thus “ frosted.” 

GS. F. a. 


Glazing for Common Earthenware. (Uingl. polyt. J., ccxi, 488.) 


Warer-GLass (potassium or sodium silicate) of 35° Baumé, either alone 
or with the addition of 20 per cent. of red lead, and 5 per cent. silicic 
acid is used. The thick solution is laid upon the half-burnt ware by 
means of a brush. This glaze can be used for statuettes and other 
ornamental objects of like nature. It is also useful for glazing 
crockery, being quite indestructible when well burnt. 


Ww. 8. 


Cement for Porcelain. (Dingl. polyt. J., cexii, 352.) 


A quantity of milk is coagulated by means of acetic acid, so that a 
thick precipitate of casein is formed. After washing this several times 
with water, it is dissolved in a cold saturated solution of borax. A 
thick but perfectly clear solution is obtained, which possesses great 
adhesive power, and is quite colourless. In these respects it excels 
gum-arabic. To this adhesive mixture finely-powdered quicklime is 
added. ‘The broken ware is well rubbed over with the cement, tightly 
bound up, and dried by a gentle heat. 
W. S. 


Printing Fusible Colours on Porcelain and Stone-ware. 
(Dingl. polyt. J., ecxii, 351.) 


Tue following composition is recommended for the printing-oil for 
printing either under or on the surface of the glaze: 100 grams of red 
lead, 18 ounces of linseed oil, 12 ounces of rape oil, 80 grams Stock- 
holm tar, and 150 grams of colophony. 

If it is to be used under the glaze, this mixture must be boiled at least 
34 to 4 hours, and as slowly as possible. To ascertain if it is suffi- 
ciently boiled, a drop of the mixture is let fall on a piece of glass, 
when, on cooling, if touched with the finger, it will allow itself to be 
drawn out in a fine thread-like filament. To be used upon the glaze, 
a boiling for only two hours will suffice. 

Over the printed object a thin layer of copal varnish is spread, which 
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is again removed, after the impression is sufficiently dry, by means of 
alcohol. 
W. §. 


Mosaic Plates. (Dingl. polyt. J., cexii, 255.) 


H. Secer has experimented on two Mosaic stones of great beauty and 
purity of tint, one sky-blue, the other chocolate-brown. They were 
of Spanish manufacture. These Mosaics are esteemed for build- 
ing purposes: they are triangular plates 9 mm. thick, and have appa- 
rently been cast in metal moulds, judging from their sharp edges, 
They are unglazed, and have a fracture resembling that of a piece of 
broken porcelain. Chemical analysis gave the following results :— 


Blue- coloured Brown-coloured 
stones. stones. 


p-c 
60°38 
21:82 

1:23 
2°04 
4°06 
772 
3°58 


Ferric oxide 
Manganous oxide .. 
Zinc oxide 
Cobaltous oxide 
Phosphoric acid 


traces. 


100°83 


From the proportion the silica bears to the alumina it is considered 
probable that the materials used for the manufacture of these mosaic 
tiles consist of kaolin, felspar, and quartz. To the mixture of these 
are probably added the following colouring materials : smalt for the blue 
tiles ; for the brown a mixture of ferric and manganic oxides, or a very 


ferruginous native manganic oxide. In the blue tiles, the presence of 
zinc is considered to have, in all probability, some modifying effect on 


the development of the tint. 
W. S$. 


Baryta-green as a Pigment. 
By FieiscHer (Dingl. polyt. J., ecxi, 320—-321). 
Tue bluish-green compounds produced by heating barium manganate 


and permanganate, are recommended for pigments. ‘he shade de- 
pends on the alkalinity, to aid which 20 per cent. barium hydrate 


should be added at the time of heating. 
E. W. P. 
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Manufacture of Permanganates of the Alkaline Earths. By 
TessiEz pu Mornay (Dingl. polyt. J., ecxi, 403). 


BarIuM manganate -is formed either by precipitation of an aqueous 
solution of potassium or sodium manganate with caustic baryta, or by 
igniting manganese dioxide with barium hydrate, in a stream of air. 
By passing a current either of carbonic anhydride or sulphuric acid 
over the product, barium carbonate or sulphate is formed, and perman- 
ganic acid, which can be tran. formed into a lime or magnesia salt. 


W. R. 


Refining and Desilvering of Lead by means of Steam. 
(Dingl. polyt. J., ccxi, 352—355.) 


Tus process of refining lead by means of steam is chiefly mechanical ; 
tolerably soft lead requires no previous purification, but hard leads 
must be first refined. The oxides which are formed at the beginning 
of the process are yellow and earthy, but towards the end they become 
black and rich in copper, a phenomenon not noticeable in the usual 
process of Pattinson. Antimony separates out gradually, apparently 
oxidising more readily than lead. The advantages of the process over 
that of Pattinson are—less need of previous refining; smaller oxida- 
tion of the lead, 200—220 kilograms per ton instead cf 400—550 ; 
shorter time, and consequently less wages. The following table, the 
average of 5398 tons, containing 123 grams (4 oz.) silver per ton, 
gives an idea of the cost of working :— 


Wages. Coal. Iron. Loss by wear. Total. 
Francs. Francs. Francs. Francs. Francs. 


7°45 1:64 O-s1 16°85 
0°14 0°93 
0:21 3°40 
0°53 464: 


10°69 8 6 1°69 25°82 


Crystallising apparatus 
Purifying .... oe 
Scumming 

Reduction of oxide... 


Loss of lead 2°10 per cent. 
- silver 1°50 ,, 
By Pattinson’s process one ton of lead, containing 134 grams of silver, 
costs to work, 46°54 francs; 3 per cent. of lead is lost, and 1°5 of 


silver. 
W. R. 


Method of Obtaining the Largest Possible Yield from Ores 
poor in Copper, (Dingl. polyt. J., cexi, 349—352.) 


Tuis process is a patent of Anton Baron Leithner. After the pyrites 
has been used for the manufacture of sulphuric acid, it is again 
roasted, and finally heated with lime, so as to give an iron ore contain- 
ing 40—50 p-¢.iron. By the cementation process the copper is left in 
the slag. A number of figures are added, showing that from 31,500 
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ewt. of ore, 20,618 ewt. of oil of vitriol, 15,057 ewt. of iron for pre- 
cipitation, and 315 ewt. of copper can be produced. 
W. R. 


Composition of Spiegeleisen. (Dingl. polyt. J., cexii, 350.) 


TuE following are analyses of the best kinds of German spiegeleisen 
brought to New York in the years 1868, 1869, and 1873. 


1868. 1869. 1873. 


p- ¢. p- ¢. p. ¢. p- ¢. 
84455 84122 84869 — 

Manganese 14é 10°625 10°568 10°223 =11°130 
Copper.... 0: 0°034 0°036 0°031 0°279 
Cobalt and ’ : ime 

Nickel .. 0°005 0°004 0:002 
Silicon.... : 0°368 0°286 0°384, 
Carbon.... . 4304 4907 4°461 
Sulphur .. 0:002 — 0°001 
Phosphornus 0: 0°044 0-014 0°027 
Aluminium 08% 0°045 0°0352 0°012 
Calcium .. a0 0:016 0:021 — 


Addition of Tungsten and Chromium to Iron and Steel. 


By J. E. T. Woops and J. Crarx (Dingl. polyt. J., cexi 
485). 


By adding from 1 to 5 per cent. of an alloy of 10 parts tungsten and 
90 parts chromium to iron and steel, special hardness and power of re- 
sisting rust are conferred upon these metals. A material of the colour 
of silver, capable of high polish, and applicable as speculum metal, is 
obtained by fusing together 67 parts steel, and 33 parts of the tungsten- 
chromium alloy, which consists of 5 per cent. tungsten and 95 per cent. 
chromium. 
W. S. 


retry 


To Polish Gold and Silver Lace. 
(Dingl. polyt. J., cexii, 353.) 


One and a half ounce of shellac, half a drachm of dragon’s blood, and 
half a drachm of turmeric root, are treated with strong alcohol, and the 
ruby-red coloured solution is decanted. The objects to be restored or 
brightened (either gold lace, spangles, clasps, or knobs) are then 
brushed over with some of the colour by a camel’s hair brush, and then 
a hot flat-iron is passed over, so that the objects shall only be gently 
warmed. Gold embroidery is treated in the same manner. Detached 
gold knobs are fastened on a stand, brushed over with the gold lake, 
and then dried over red-hot coals, with the before-mentioned pre- 
cautions. Silver lace or embroidery is polished with a powder obtained 
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as follows:—Alabaster is strongly ignited, and then whilst hot is 
placed in corn brandy. A white powder is obtained, which is gently 
ignited over the flame of a spirit-lamp. The powder is placed in a 
linen bag, and the lace, &c., is dusted over with it, and then brushed 
over. W. 8. 


On the Carbonisation of Wood in Closed Vessels. By 
REINHARDT VON REICHENBACH (Chem. Centr., 1874, 171—176, 


188—190). 


Ir is found most economical to heat the wood in retorts, collecting 
the water and wood vinegar which distils. The operation is discon- 
tinued as soon as these products have passed over, and the charcoal, 
called “red charcoal,” is then used for burning in the furnaces. This 
charcoal retains the tars and combustible gases which in the old 
method are lost. 

Calculating the calorific equivalents of ordinary charcoal and of the 
red charcoal, they are found to be in the proportion of 16 to 27 respec- 
tively, z.e., the calorific effect of ordinary charcoal is 1% of that of the 
red charcoal. This form of charcoal is also better adapted for carriage, 
not being so easily broken. 

A description of the apparatus for burning the wood, as well as the 
commercial value of the products, is also given. 

E. W. P. 


Improvement in the Stearic Acid Manufacture. By Dzisz 
(Dingl. polyt. J., ccxi, 491). 


CaRBON SULPHIDE is used to increase the fluidity of the oleic acid, so 
that the warm pressure of the crude stearic acid may then be dis- 
pensed with. The addition of the carbon sulphide may be made 
either before or after the cold pressing of the stearic acid. The crude 
fat acid is melted in a special apparatus, and 20 per cent. of carbonic 
sulphide is mixed with it, whilst in the fluid state. It is then left to 
cool, and subjected to cold pressure. The stearic acid thus obtained 
should be free from oleic acid. (From French patent.) 
W. S. 


Extraction of Indigo. By C. W. Smiru 
(Dingl. Polyt. J., eexi, 403). 


Tue plants are treated with a solution of sodium carbonate of 5° to 1° 
Baumé to remove chlorophyll, and the solution is drawn off. The 
residue is boiled with milk of lime from 2°—5° Baumé. During 
ebullition, stannous chloride or oxide, or a mixture of both, to the 
amount of 1—3 per cent. of the raw material, is added, and the mix- 
ture boiled till the liquid contains no indigo. The indigo is separated 


from the tin in the usual manner. 


W. R. 


1120 ABSTRACTS OF CHEMICAL PAPERS. 


Formation of Aniline-black by means of Metallic Salts, 
By W. Krutis (Dingl. polyt. J., cexii, 347—349). 


ALL processes for the production of aniline-black on textile fabrics 
may be divided into two classes. The first class comprises all those 
methods in which the presence and action of a salt of the heavy 
metals appears indispensable. In the second class the employment of 
metallic salts is avoided. It is known that even traces of copper act 
powerfully upon aniline chlorate, thereby producing aniline-black. 

If in aniline-black printing, no copper salt, or the salt of any 
similarly active metal be used with the aniline chlorate, the mere con- 
tact with the copper rollers is sufficient, if the colour preparation be 
slightly acid, to develop the black. Practically, instead of a salt of 
the heavy metals, a preparation of cupric sulphide is used. As substi- 
tutes for copper, iron and manganese salts have been used. 

The results of experiments are now detailed, in which the effect of 
using the salts of other heavy metals is tried. Lightfoot’s results are 
also referred to (see Chem. Soc. J., 1872, p. 854). 


I. The reactions of the dissolved salts of different heavy metals 
upon the aniline chlorate mixture (aniline hydrochloride and 
potassium chlorate in solution) at ordinary and raised tempera- 
tures. 

II. The course of formation of the colour on the fabric, using cupric 
sulphide, and also, instead of this, other metallic solutions. 


It was thus found that all heavy metals in their solutions react 
more or less on aniline chlorate, and produce either at ordinary tem- 
peratures instantaneously, or at higher temperatures after some time, a 
dark green insoluble pigment, becoming black or dark grey when 
exposed to the air. The filtrate always contains more or less fuchsine 
and a brown colouring matter soluble in alcohol. 

It was found that only a few metals would produce a deep black be- 
sides copper, viz., cerium, iron, and manganese. Cobalt and arsenic 
give dark blue shades; uranium a grey; gold, platinum, antimony, 
and molybdenum, bluish; uranium, tin, chromium, nickel, bismuth, 
lead, and zinc, yield light grey shades. Cerium gives the most 
splendid of all the aniline blacks. This black, developed with ceriam 
bisulphate, possesses an intensity, brilliancy, and purity far exceeding 
that obtained with the copper salts. 

Though it is much more expensive than the copper compounds, yet 
ouly from one-fourth to one-fifth part by weight of cerium bisulphate 
is required to produce a black exceeding in beauty the ordinary 
colour. The cerium aniline-black develops itself quickly, and the 
fibre is not affected. At first the tint is only a dark green, as with the 
copper aniline-black. It attains its full intensity and beauty in a warm 
slightly alkaline bath. The manganese-black equals that with copper ; 
the iron-black is a little inferior. 

W. S$. 
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General and Physical Chemistry. 


The Relations between Absorption, Anomalous Dispersion, 
and the Chemical Action of the Solar Spectrum. By 
HerMANN VOGEL (Deut. Chem. Ges. Ber., vii, 976—979). 


SeNsITIVE plates prepared with brominized collodions which have been 
nixed with different proportions of naphthalene-red are exposed to 
the solar spectrum. The regions of chemical action in the spectrum 
are found to be changed by the introduction of the colouring matter, 
and to vary in position and power with different intensities of colour. 
But it is very remarkable that the new photographic zones display 
greater range and stronger effects when a smaller quantity of colouring 
matter is employed than when a larger quantity is used. Similarly, 
a plate feebly coloured with aldehyde-green or methyl-rosaniline-picrate 
distinctly shows a photographic action at the absorption-band between 
Cand D, while a plate more strongly coloured with the same substance 
exhibits only an action decreasing from the blue towards the green, 
and disappearing altogether in the yellow, without a trace of any effect 
at the place of the absorption-band. In explanation of these pheno- 
mena, the author considers the molecules of silver bromide in the 
deeper-tinted collodions to be, as it were, covered by a layer of colour 
which absorbs certain rays before they can penetrate further,,while in 
the feebly-coloured medium the rays, after passing through the upper 
layers, retain sufficient energy to communicate motion to the underly- 
ing molecules of colouring matter, and the latter transmit the vibra- 
tions to the adjacent bromide molecules. 

The action of the colouring matter consists not only in the marked 
increase of sensitiveness for the absorbed rays of the spectrum, but 
also in an equally marked decrease of sensitiveness for the immediately 
adjacent more refrangible rays. For example, plates tinted with 
naphthalene-red are more sensitive than uncoloured ones in the yellow, 
and less sensitive than the latter in the green and bright blue. These 
phenomena are connected with the anomalous dispersion which Kundt 
has observed in solutions of the colouring matters in question, where 
the index of refraction experiences a marked increase at the side of the 
absorption-band next the red, and a decided decrease at the other side. 
Thus the chemical action of light appears to depend upon the velocity 
of the rays in the excitable medium. 

The maximum of the photographic effect due to absorption does not, 
however, exactly coincide in position with the absorption-band, but is 
found a little nearer to the red end of the spectrum. Thus the ab- 
sorption-band of naphthalene-red begins at E, but does not reach D, 
while the maximum of the photographic action is at D, and even 
VOL. XXVII. 46 
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extends a little into the orange. The absorption-band of methyl. 
rosaniline-picrate is half-way between C and D, but the corresponding 
band of maximum photographic effect is nearer the red, close to C. 
These results are explicable by an observation of Kundt’s, who has 
pointed out that absorption-bands have no fixed position, but are 
nearer to the red end of the spectrum as the dispersive power is greater 
of the non-absorptive medium in which the colouring matters are dis. 
solved. In the above experiments the absorption took place in collo- 
dion, while the absorption-bands were observed in the alcoholic solution, 
a less refractive medium. 

The author indicates the causes of failure in several attempts which 
have been made to repeat his experiments. 

R. R. 


On the Variability of the Spectra of Luminous Gases. By 
O. Scuenk (Zeitschr. Anal. Chem., xii, 386—390). 


THE circumstances on which the variability of the spectra of gases in 
the luminous state chiefly depends, are the following:— 


a. The density of the gas under investigation. 

b. The intensity of the electric current by which the gas is heated, 
as well as the nature of the discharge, and the alteration of tem- 
perature produced by it. 

c. The thickness of the luminous layer. 

d. The chemical constitution and purity of the gas under investiga- 


tion. 


The experiments with respect to density were made by connecting 
the tube containing the gas with a Sprengel’s pump. 

The characteristic changes were shown in the most striking degree 
by hydrogen, which at the highest pressure reached 2,200 mm., gave 
a continuous spectrum which bore a marked resemblance to that of 
solid bodies, and diifered from it only in that the bright parts were 
differently distributed, 

Using Pliicker’s nomenclature, the end of the spectrum was situated 
a little behind Hy in the violet. Of the lines peculiar to hydrogen 
Ha, H6, and Hy only Ha was visible, and this only imperfectly, since 
it was not sharply separated from the surrounding dark spaces. On 
diminishing the pressure, the spectrum became less and less bright, and 
the separation of Ha from the remaining part of the spectrum was 
completed by a part which spread out between this line and the rest of 
the spectrum, No further change was produced by continued rarefac- 
tion of the gas down to a pressure of 570 mm, 


At 570 mm, tolerably distinct shades appeared in the green. 

», 560—70 mm. the shades became more intense and spread out 
over a wider area. The lines Ha, HG, and Hy ap- 
peared more distinctly visible, and Ha became 
more sharply defined. 

70 mm. near Ha yellow streaks and in front of H@ green 
streaks appeared, separated in the first case from 
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Ha by a dark field, while in the second case they 
were on a green ground. 

. the part from Ha to Hy had a faint blue tinge. 
the characteristic lines Ha, H@, Hy were extraor- 
dinarily bright, but a rapid fading of the spectrum 
towards the violet was noticeable, which became 
so considerable in the green, that the green back- 
ground entirely disappeared, and only the four 
bright lines were visible. 

5mm. besides the fixed characteristic lines, bright streaks 
only were visible here and there in the yellow and 
green. 


By further rarefaction up to fractions of a millimeter, so long as the 
extreme limit was not reached, the characteristic lines appeared more 
and more in the back ground, and the whole spectrum became extra- 
ordinarily brighter, and passed from a line spectrum into one consisting 
of six bands distinctly separated by dark spaces. As soon as the 
highest possible degree of rarefaction was reached, a group of beautiful 
lines appeared in the place of each of the bands separated by the dark 
spaces, which disappeared at intervals, giving place to the bands 
observed at higher pressures. Similar changes are shown by oxygen, 
nitrogen, and carbonic acid. 

With respect to b and c, the discharge may be either silent, or the 
spark-discharge. The first produces a lower temperature than the 
second. The spectrum of a gas under high pressure with the silent 
discharge coincides with that of the same gas at a low pressure with 
the spark-discharge. If a gas is examined at the same pressure with 
the silent discharge and the spark-discharge, the two spectra differ only 
in that the lines appear more brilliant in the second case. To show 
clearly the dependence of the first circumstance on the second, we 
must consider the density of the luminous layer in the two discharges, 
and then the condition which each mode of discharge involves. Iu 
the spark-discharge only a few parts of the gas are heated by the 
stream, and give rise to the rays of light which produce the spectrum, 
while in the silent discharge the whole mass of the gas under investi- 
gation is brought into a luminous condition. 

The shades of the bands in the silent discharge arise from the extra- 
ordinary delicacy of the spectrum which allows the slightest difference 
in the power of emission for light of different wave-lengths in the 
heated gas to become visible. 

The general result of the experiments of Wiillner and Angstrém is 
that the band-spectrum belongs to the envelope of light (first noticed 
by Angstrém) which surrounds the stream of sparks, while the line- 
spectrum is caused by the separate sparks. 

The influence of point d can scarcely be determined, owing to the 
extreme difficulty of procuring a chemically-pure gas in the tube. 

The author hopes to be able before long to publish a fuller account 
of the circumstances which produce an alteration in the spectra of one 
and the same gas. 

G. T. A. 
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Spectra of Vapours at High Temperatures. By J. N. Lockyer 
(Compt. rend., Ixxviii, 1790—1793). 


THE communication, which is very short, relates—1l. To the molecular 
structure of vapours considered in relation to their densities. 2. To 
the evidence of modifications produced in the structure of the mole. 
cules themselves. At present the facts resulting directly from experi- 
ment alone are given. The earlier experiments were conducted with a 
glass tube closed at both ends with glass plates, and heated in a gas 
furnace, but this arrangement was afterwards superseded by an iron 
’ tube fitted in a somewhat similar manner, but capable of being brought 
to a higher temperature by means of a coke or charcoal furnace. 
Light, from an electric source, was projected through the tube and 
allowed to fall upon a spectroscope in the ordinary manner. Four 
distinct stages could be observed as the temperature of the furnace 
was gradually raised. 

1. When the continuous spectrum of the tube extended to the D. 
sodium line, the line itself not being visible. 

2. When the spectrum extended a little farther than the D line, the 
latter being visible as a brilliant band. 

3. When the spectrum extended as far as the green, the D line being 
very brilliant. 

4, When the spectrum extended farther than the green, the D 
becoming invisible as a line. At this point the sides of the furnace were 
red hot. 

In this manner the vapours of several elements were examined. No 
absorption whatever was observed in the visible spectrum of H, N, Hg, 
or Bi; but in the cases of K, Na, Zn, 8, As, Cd, &c., a more or less 
continuous absorption of different portions of the spectrum took place, 
the spectroscopic effect varying not only according to the particular. 
element under examination, but also according to the temperature to 
which the vapour was raised. 

Apart from theoretical considerations, it may be stated that if like 
spectra are to be considered as indications of like molecular conditions, 
then those vapours whose densities have been determined are not in the 
same molecular conditions ; further that vapours are not homogeneous 
during a very considerable interval, the interval increasing propor- 
tionately with the reduction of the temperature. The author confirms 
the existence of the new spectra of potassium and sodium vapour, 
which have been already noticed by Roscoe. . 

J. W. 


On the Measurement of the Chemical Action of Solar Light. 
By T. L. Puipson (Chem. News, xxx, 33). 


Tue method described is believed by the author to give better results 
than those of Bunsen and Roscoe, and that Marchand, who used a 
solution of ferric chloric and oxalic acid, and measured the carbonic 
acid given off. A colourless solution of ammonium molybdate in sul- 
phuric acid assumes a greenish-blue tint when exposed to light, and 
the amount of chemical action required to produce this tint may be 
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determined by a dilute solution of potassium permanganate. When 
removed from the light, the solution again becomes colourless, and may 
be used for further determinations, if the amount used be the same and 
the periods of exposure equal. 

B. W. ?. 


Note on Chemical Achromatism. By M. Prazmowskr 
(Compt. rend., Ixxix, 107—110). 


Ix an apparatus for celestial photography which the author is construct- 
ing for M. Janssen, he seeks to give the actinic image greater sharp- 
ness of definition than has yet been attained, by so achromatizing his 
lenses as to unite in one focus the rays G and H: for, in the spectra 
yielded by prisms of the flint and crown glass to be employed, it is by 
the part between these rays that the most powerful chemical effect is 


produced. 
R. R. 


Spectro-electric Tube for Observing the Spectra of Metallic 
Solutions. By B. Detacnavat and A. Mermet (Compt. rend., 
Ixxix, 800). 


Electrostatic Phenomena in Voltaic Piles. 
By ALFRED Ancor (Compt. rend., Ixxviii, 1846—1848). 


INASMUCH as in an insulated pile, the difference of potential between one 
couple and the adjacent couple is constant, and independent of the abso- 
lute value of this potential, it follows that if a conducting body be placed 
in communication with one of the poles, the potential will be lowered 
uniformly throughout the whole pile. It is possible, therefore, to 
speak of the electric capacity of the pile in a manner similar to that of 
a conducting body, this capacity being the quantity of electricity 
necessary to raise the potential by unity simultaneously in every point 
of the pile. The employment of this idea and definition of capacity 
enables the problem of the distribution of electricity between a pile 
and a conducting body to be resolved in the same manner as that of 
the distribution between two conducting bodies, and the capacity of 
the pile will be found to be equal to that of a conducting body of the 
same dimensions. 

Let P be the capacity of the pile as above defined; C that of a 
cylinder of same dimensions, and E that of the body with which they 
are put into communication, the potential at the end of the insulated 
pile being V ; this becoming reduced by v on contact with the body E, 
the latter takes a change M', and we have M' = (V—v) E = Pw, 
from which may be deduced— 

E i a PE . 
av ez y= Moers 


If,on the other hand, there is put into communication with the same 


body E, the cylinder C to the potential V, the potential is reduced by 
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v' and the cylinder C takes a charge M"’, and, as before, M" = (V — v)E 
= Cv’, whence— : 


' E w C 6 
ads beeen Vou B 

If, then, experimentally, M' = M", it must be concluded that C = P, 
that is to say, the capacity of the pile is expressed by the same number 
as that of a conducting cylinder of the same dimensions. 

On being submitted to the test of actual experiment, where E repre- 
sented the capacity of a delicate electrometer, numbers were obtained 
which were strictly concordant, and the proposition was in this way 
satisfactorily proved. The experimental figures are given in the original 
communication. 

J. W. 


On Chemical Actions in Capillary Spaces. 
By M. Becqueret (Compt. rend., Ixxix, 82—87). 


WHEN two solutions are separated by a porous partition, the effects 
produced depend upon—lIst, the affinities; 2nd, the action of electro- 
capillary currents; 3rd, the operation of endosmose and exosmose; 
4th, the transference from the positive to the negative surface produced 
by the electro-capillary currents. Fremy has shown that on retarding 
the precipitation which takes place when certain solutions are mixed, 
by separating the liquids by a porous diaphragm, many insoluble com- 
pounds produced in double decompositions may be obtained in the cry- 
stalline state. But when liquids thus separated give rise to electrical 
currents, effects are produced quite inexplicable by affinity alone. Thus 
if a tube closed at the bottom by parchment-paper and containing a 
solution of a metallic salt be placed in a solution of potassium sulphide, 
the metal is reduced on the upper surface of the paper. With a solution 
of copper nitrate, a plate of the metal several millimeters thick, may 
be thus obtained. By operating in this manner with solutions of 
alkaline silicates and aluminates and metallic saline solutions, the 
author has obtained the following substances in crystals, usually double- 
refracting :—Hydrated copper oxide; lead, zinc, cobalt, nickel, and 
manganese oxides; hydrated ferric oxide; aluminates and silicates of 
magnesium, calcium, &c. By placing in the tube a solution of alumi- 
nium chloride and in the vessel one of potassium aluminate, crystallised 
alumina was obtained, not, however, in the condition of corundum. 
From ammonium fluoride and calcium chloride, crystals of calcium 
fluoride were produced. Solutions of potassium plumbite and potassium 
dichromate yielded lead chromate in yellow acicular crystals, which 
seemed to spring from each pore of the paper, partaking its form, and 
interlacing like a tissue of fibres. 

In organic nature, where different liquids are so often found sepa- 
rated by capillary vessels and tissues, such’ electro-capillary actions 
must give rise to many powerful chemical effects hitherto unsuspected. 
Possibly animal and vegetable tissues and fibres may be built up of 
filaments formed by these electric actions. These phenomena may also 
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throw some light on the mode of formation of certain crystallised 
minerals. R. R. 


On the Passive Condition of Iron. 
By P. p—E Reanon (Compt. rend., lxxix, 299—302). 


Ix order to produce with certainty the phenomena of the passive con- 
dition of iron, iron wires were used, protected for a certain length from 
the extremity by a coating of putty. In experimenting, the whole of 
the free extremity should be plunged into the acid. The observations 
are thus summarized :— 

1. Iron, conducting an electric current into nitric acid of any 
strength, is rendered passive. On breaking the current, the iron re- 
mains passive. On reversing the current, the passive condition is 
destroyed. Iron, acting as a positive electrode in dilute sulphuric acid, 
is rendered passive for nitric acid. 

2. The action of nitric acid is stopped by rubbing the immersed iron 
with a good conductor, which is itself not acted upon by the acid, e.g., 
graphite, platinum. This action of graphite explains why cast irons, 
&e., become passive by themselves. 

If the liquid contains less than 20 per cent. of anhydrous acid, con- 
tact with platinum does not induce the passive state ; but if the anhy- 
drous acid exceeds 20, and is less than 30 per cent., the passive con- 
dition exists only so long as the metals touch. 

3. Contact with a metal attacked by the acid destroys the passive 
state. If a passive and an active iron wire are brought in contact, 
they become either both passive or both active. Hither effect may be 
produced upon a single wire, thus: By dipping an uncovered wire into 
nitric acid, the immersed portion soon becomes passive, and the action 
ceases; then on rapid immersion of a further length, the attack com- 
mences at the top, and extends to the extreme end. Here the active 
portion has destroyed the passive condition of the extremity. Con- 
versely, if the wire be slowly immersed in the acid, it remains passive 
along the whole porticn immersed—the passive extremity has commu- 
nicated its condition to the upper portion. 

4. The passive state at the extremity of a wire is not destroyed 
by washing in water (provided it be not plunged in above the protect- 
ing substance), or by scratching under water with another passive 
wire or chemically clean glass. Hence the passive state is not due to 
an insoluble deposit. 

5. Verification of the known facts that deoxidising bodies destroy 
the passive state, and that oxidising bodies are without action. 

6. The effects of contact are shown to be due to electric action. 
Thus: into two glasses containing acid, and united by a strip of 
platinum, the extremities of two iron wires joined by a conductor are 
plunged. By rubbing one wire below the surface of the acid with 
platinum, both wires are made passive; but by rubbing one with 

.copper, both are made active. 

7. Examination with a galvanometer shows a momentary current 

from iron to platinum, at the instant of the change from passive to 


active condition. 
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8. The inferences are: I. The majority of causes which produce 
the passive condition are reducible to a voltaic force carrying oxygen 
to the surface of the iron, and polarising it there. II. Those which 
destroy the passive condition to a voltaic force of converse effect, or to 
a current due to the polarisation of the oxygen, and by which it is 
exhausted ; or to an absorption of the polarised gas by a body ready to 
assimilate it. 

These explain the experimental precautions necessary, namely— 

9. To protect a portion of the wire not immersed, without which 
the acid vapours would attack it, and thereby prevent the assumption 
of the passive condition by the portion immersed ; and when washing 
the passive extremity, not to submerge the portion beyond that pro- 
tected, for that would be closing the circuit, whereby the polarisation 
would exhaust itself, and so destroy the passive state. 


Most of the experiments were made with nitric acid of 35° B. 
C. H. P. 


Preparation of Passive Iron. By A. Renarp 
(Compt. rend., lxxix. 159). 


SMALL quantities of iron may be rendered capable of resisting oxidation 
without mixing oil of vitriol with the nitric acid employed. The pieces 
of iron must not be more than two centimeters long, and one milli- 
meter in diameter. Only onesuch piece must be put into 20—30 c.c. of 
ordinary nitric acid of 37°—40° B. at 17° C. If the temperature of 
the acid be kept below 5°, several pieces of iron of the dimensions 
given may be rendered passive, provided only one piece be immersed at 
a time, and the action which at first takes place be allowed to subside 
before immersing another piece. Acid of even 33°—36° may be em- 
ployed at 17°, provided the piece of iron is agitated with the liquid, 
and occasionally pressed against the side of the vessel. Passive iron, 
immersed in ordinary nitric acid, is not rendered active by contact 
with platinum or gas-carbon. 
B. J. G. 


The Passivity of Iron. By A. Renarp 
(Compt. rend., Ixxix, 508). 


Iron wire which has been exposed for ten minutes to the action of 
nitrous vapours is not attacked when immersed in nitric acid of sp. gr. 
1°35 to 1°24. 

If a piece of iron wire be partially immersed in nitric acid of the 
above strength, then rapidly withdrawn, and, as soon as the surface of 
the metal acquires a whitish tint, again immersed, the immersed part 
in a short time becomes passive. At the moment when the iron enters 
into this state, a light gaseous cloud may be observed surrounding the 
wire, which is rendered more obvious by gently moving the wire about 
in the liquid. , 

Let an iron wire be immersed for one-third or one-fourth of its 
length in monohydrated nitric acid, then transferred to a vessel con- 
taining acid of sp. gr. 1°35, and let acid be subsequently poured in 
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until the wire is covered. The part of the wire which was not 
immersed in the monohydrated acid is not attacked, and the whole 
becomes passive. The extremity of the wire, however, which is not im- 
mersed in the strong acid should be slightly oxidised, or covered with 
wax, otherwise the iron is aptto be attacked by acids which are below a 
certain strength. This is especially the case when the acid is between 
131 and 1°24 sp. gr., which, under any circumstances, attacks the iron 
at the end of some days, while with an acid of concentration inferior 
to 1°24 sp. gr., a similar result takes place in a few hours. 

The author adds that temperature has a great influence on the pro- 
duction of passivity, which is more readily induced according as the 
temperature is lower. 

J. W. 


Thermoelectric properties of Mineral Species. 
By A. Scuraur and Epw. Dana (Chem. Centr. Blatt., 1874, 344.) 


SEEBECK considered that the purity of a metal determined its place in 
the thermo-electric series. But as some crystals of pyrites and cobal- 
tite are positive, and others negative, G. Rose attempted to refer the 
change of the signs + to right and left hemihedry. The experiments 
show that not only pyrites and cobaltite, but also galena, tetradymite, 
and danaite, glaucodote, and scutterudite, have + varieties. Most of 
these minerals crystallise in holohedral forms; therefore, the change of 
+ cannot be due to hemihedry. On the other hand, the hemihedral 
forms of copper pyrites and tetradymite give no variation of +. 
All the above-named minerals show a variation in their densities, owing 
to the admixture of other substances. The positive variety of danaite 
from Franconia has a greater density than the negative variety from 
Sweden. The negative varieties of the others have, however, a greater 
density than the positive specimens. Tetradymite from Schubkau 
and Orowicza, and wehrlite are positive. Tetradymite from Dochlonega 
is negative. With the change of sign, the amount of sulphur present 
is also changed. To show how unfit the theory of hemihedry is to 
to explain the variation +, researches on glaucodote are quoted. 
Glaucodote crystallises prismatic and holohedral; an external portion 
2mm. thick, having a density 6:1, is negative, while an internal por- 
tion, with density 5°9, is positive. 
E. W. P. 


Evaporation of Liquids at Temperatures higher than the 
Boiling-point. By D. Gernez (Compt. rend., xxviii, 1848—1852. 


Tur author continues his researches upon this subject. The retarda- 
tion of ebullition in glass vessels is most strongly marked when the 
liquid is quite free from dissolved gas, and when no gaseous layer is 
condensed upon the walls of the containing vessel. 

In order to bring the liquid into perfect contact with the glass, the 
author first washes the interior of the flask with hot caustic potash- 
solution, then rinses many times with boiling water, and finally, 
finishing the rinsing with a little alcohol, dries the flask over a gas- 
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flame. Under these conditions, wood-spirit, carbon sulphide, ether 
and other liquids, support very easily a temperature of 100° under the 
atmospheric pressure, without boiling, notwithstanding that at this 
temperature the elastic force of their vapours is very great, that of 
ether, for instance, being equal to 6°64 atmospheres. The followin 
facts were observed by operating in narrow tubes of thin glass, heated 
by a water-bath in such a manner that the vapour did not condense 
— the walls of the tube, but was disengaged freely into the atmo. 
sphere. 

1. The temperature of the superheated liquid was generally lower 
than that of the water-bath by several degrees; but the difference 
between the temperatures depended upon the diameter of the tube, 
As the latter diminished, the difference became smaller, and in very 
narrow tubes it was inappreciable. 

2. The rapidity of evaporation was constant for all liquids. If } 
represents the height of the liquid in a cylindrical tube, and ¢ the time 
required for the level of the liquid to fall through a certain space by 


evaporation, then the ratio is constant, whatever may have been the 


initial height. The rapidity of evaporation is also sensibly inde- 
pendent both of the nature of the medium into which the vapour is 
diffused, and of the absolute temperature at which the evaporation is 
conducted, provided, of course, that the latter is higher than the 
normal boiling-point of the liquid. 

3. With superheated liquids the rapidity of evaporation is not pro- 
portional to the extent of evaporating surface, but increases rapidly as 
the latter diminishes. The results of some experiments with wood- 
spirit, boiling at 66°5°, and heated to 100°, in tubes of different dia- 
meters, are given in the following table :— 


Millimeters. 
Diameters.......... 18 5 3 2 1 0°35 0:2 
Rate of evaporation.. 1 2°2 27 36 10° 21:9 30°0 


4. In the above experiments, the liquid was in contact with a column 
of its own vapour of at least 10 centimeters in height, under the atmo- 
spheric pressure. If ‘Dalton’s law be correct, which says that the 
rapidity of evaporation is proportional to the excess of the maximum 
elastic force of the vapour at the temperature of the liquid over the 
elastic force of the same vapour diffused into the surrounding medium, 
then, in the present instances, the rate should be proportional to the 
excess of the maximum tension of the vapour at the temperature of the 
liquid over the atmospheric pressure. The results of actual experi- 
ment gave numbers differing widely from those obtained by calcula- 
tion when the experiments were conducted in large tubes, but the 
differences were much less decided when the evaparation was studied 
in narrower vessels. However, the author is of opinion that Dalton’s 
law does not apply rigorously to the evaporation of superheated 


liquids. 


J. W. 
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Dissociation of Hydrated Salts. By G. WiepEMANN 
(J. pr. Chem. [2], ix, 338—356). 


Tus author has examined a series of salts—magnesium sulphate, zinc 
sulphate, cobaltous sulphate, nickelous sulphate, and ferrous sulphate— 
by bringing them into the vacuous part of a barometer tube, and deter- 
mining the elastic force of the vapour by measuring the amount of 
depression which the mercury has undergone. Full details of the 
apparatus and methods are given in the original paper. Salts with 
water of crystallisation begin to lose water at low temperatures, and 
the vapour shows a small degree of elasticity ; as the temperature in- 
creases, the amount of water given off and the elasticity of the vapour 
also increase. The elasticity of the vapour of different salts varies very 
much. Of those examined by the author, ferrous sulphate showed the 
greatest elasticity at 70°; then follows cobaltous, then nickelous, then 
magnesium sulphate, and finally zincsulphate. At temperatures above 
the melting point of these salts the elasticity of their vapours increases 
with increase of temperature more rapidly than at temperatures below 
their melting points, but no sudden increase occurs at the melting 
point. The difference between the elasticity of the vapour of any 
hydrated salt and that of pure water cannot be taken as the measure 
of the affinity of the anhydrous salt for the water of crystallisation, as 
Mitscherlich supposed. The amount of heat which becomes free by 
the union of an anhydrous salt with water of crystallisation (1 kilo. 
of water with the equivalent amount of the anhydrous salt) may be 
calculated by the formula— 


= at 
W = AT? To = T 
dT av 


where A is the thermal equivalent of the unit of work, T the absolute 
temperature, p and P the elasticity of the vapour of the crystalline 
water and of pure water, and v and V the volumes of the same which 
weigh 1 kilo. If we suppose that the water-vapour follows the law of 
Boyle and Mariotte, the formula is simplified— 


T*d log. r) 
W—-A YoPo ries: (Up, (F 
a aT 


Here V and P are the volumes and the elasticity of 1 kilo of water 
vapour at the absolute zero of temperature (273°). 

If p and P be the elasticities of the vapours of pure water and of 
crystalline water respectively, and if the densities of these vapours 
vary at every temperature as the elasticities; if also G be the weight 
of a given volume (1 cubic meter) of saturated water vapour at the 
temperature ¢, and g be the weight of an equal volume of vapour from 
the crystals, then— 


= G.P. 
9 Pp 
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In the following table the values of G and g are calculated in 
grams :— 


Water Magnesium Zine Ferrous | Cobaltous | Nickelous 
; sulphate.' | sulphate. | sulphate. | sulphate. | sulphate. 
¢ G g g g g g 

25 22°7 18-0 14.5 15°6 17°2 11°3 
30 30°1 25 °3 19°1 19°9 22°9 25°3 
35 39 °3 33 °0 28 2 28°1 33 °2 33 ‘0 
40 50 9 43 *6 40 °3 37 °1 43 °6 43 “6 
45 65 °3 54°9 52 *4 50°3 56 °7 572 
50 82 °9 59 °5 56 ‘8 58 ‘1 61 °4 63 ‘1 
55 104 ‘6 88 *1 80°1 90°1 93 9 92 °1 
60 130 6 107 5 100 °9 1141 117°1 1150 
65 162°0 130 °0 121°7 140°8 145 °6 143 0 
70 199 4 160 ‘0 145 °4 175 ‘9 177°1 175 °3 
75 243 +7 195 °1 (186 °6) 222 °1 213 °2 211°0 
80 | 295°9 229 °8 (230°3) | 267-9 255 *4 252 °2 


In order to calculate the amounts by weight of crystallised salt which 
must give up its water in order to fill 1 cubic meter with vapour (sup. 
posing the salt to be completely dehydrated), the values of g must be 
multiplied by the numbers 1:97 : 2°29 : 2°22: 2°24 and 2°24 respec- 


tively. 
M. M. P. M. 


Lecture Experiment on Osmose. By A. Heinrz 
(Deut. Chem. Ges. Ber., vii, 897). 


A sMALL drum is made of glass or tin-plate, with thickened edges, 
over which pieces of pig’s bladder are tied to form the sides. An 
opening in the body of the drum is provided with a short neck, into 
which a glass tube is fitted by an india-rubber cork. The bladder is 
previously washed in succession with water, alcohol, ether, alcohol, 
water. 

After the drum has been filled with a solution of sugar (10—30 p.c.), 
the instrument is immersed in water, so that the glass tube and the 
sides stand perpendicularly, and the liquids inside and outside the 
tube are at the same level. In a short time the liquid in the tube will 
be found to have risen some inches. 

The author supposes that there is a close connection between endos- 
mose and electricity, and that at some future time electricity will be 
proved, by means of sufficiently delicate instruments, to be connected 
with the circulation of sap in plants. ' 

G. T. A. 


Confirmation of his Theory of the Condition of a Super- 
saturated Solution. By L. C. pz Copper (Compt. rend., Ixxix, 
167—169). 

Ir is well known that when water is added to anhydrous sodium sul- 

phate, heat is evolved. This is supposed to indicate the formation 
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of one of the known hydrates. But de Coppet finds that heat is dis- 
engaged at temperatures at which the known hydrates cannot exist, 
and at which the evaporation of the solution yields the anhydrous salt 
only The rise at 39°75° = 2°1°; at 51:2° = 59°; at 71°6° = 6°4°; 
at 90°1° — 10°4°. The sulphate employed was dehydrated at 100°— 
200°. The above observations corroborate the conclusions stated in 
the Ann. Chim. Phys. [4], xxv, 542. 
B. J. G. 


On Supersaturation. By Lecog pe Boissaupran (Compt. 
rend., Ixxix, 802). 


Apparatus for Fractional Distillation. 
By A. HenniGer and J. A. Le Bet (Compt rend., lxxix, 480—483. 


Ay improvement upon the bulb-tube apparatus already known, which 
cannot be described without the illustration which accompanies it. 


The improved form is said to be a great success. 
C. M. FP. 


Inorganic Chemistry. 


Preparation of Iodates and of Iodic Acid. By E. Reicuarpr 
(Arch. Pharm. [3], v, 109—110). 


Ir iodine is added to a solution of calcium or sodium hypochlorite 
iodic acid is at once formed. So also if potassium iodide is substituted 
for free iodine in the above reaction, calcium iodate begins to crystal- 
lise out, and by evaporation a considerable quantity of this salt may be 
obtained. If precipitates containing iodine are boiled with excess of 
soda, the liquid filtered, calcium hypochlorite added to the filtrate, and 
then hydrochloric acid, a precipitate of calcium iodate at once forms. 
From the potassium salt thus obtained free iodic acid may be prepared 


by decomposing the crystals by means of sulphuric acid. 
M. M. P. M. 


On the Production, in the same Medium and at the same 
Temperature, of the two varieties of Sulphur, the Octo- 
hedral and the Prismatic. By D. Grrnez (Compt. rend., 
Ixxix, 219—221). 


By making a solution of octohedral sulphur in toluene or benzene at 
about 80°, allowing it to cool without crystallising to about 15°, and 
then gently lowering into it an octohedral crystal on the end of a string, 
crystallisation at once commenced and proceeded slowly, the whole of 
the crystals thus formed being octohedral, the crystallisation being 
attended with such an evolution of heat as to arrest the action until 
the liquid had again cooled. 


~~, 
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When a prismatic crystal was introduced into the original solution, 
crystallisation would proceed as before, but the crystals were wholly 
prismatic. The prismatic crystallisation evolves much less heat than 
the octohedral. 

The formation of both varieties in the medium can be effected by 
pouring on some octohedral sulphur, in a tube closed at one end, a 
quantity of solvent insufficient to entirely dissolve it at the highest 
temperature to which it is brought. ‘The liquid is then heated to a 
temperature below 80°, shaken, and left to cool. Crystallisation sets 
in, starting from the undissolved portion of the sulphur at the bottom 
of the tuoe; and if a prismatic crystal be held by a cotton thread in 
the upper portion of the liquid, prismatic crystallisation will set in 
around it. If the opposite varieties of the crystals should touch, the 
contact produces the well known change of the prismatic to the octo- 
hedral; while if no contact occurs, the two varieties may be kept in 
the medium, with proper precautions to prevent evaporation, &c., for 
an apparently indefinite time. The author has some specimens which 
he made last March. 

G. &. F. 


Salts of Boric Acid. By Ruvotr BENEDIKT 
(Deut. Chem. Ges. Ber., vii, 700—704). 


ALTHOUGH boric acid is apparently a tribasic acid, the only normal salt 
at present known is the magnesium salt, (BO;);Mg;, obtained by 

‘Rammelsberg. The anthor has therefore attempted the preparation of 
corrésponding salts with other metals. 

Sodium metaborate, BO,Na.4H,0, was prepared by boiling a solu- 
tion of equivalent quantities of borax and sodium hydrate, then con- 
centrating to a thin syrup, and leaving it over sulphur acid. It 
crystallises in triclinic forms, of which measurements are given. If 
an excess of sodium hydrate be employed, sodium metaborate contain- 
ing one molecule of water of crystallisation is obtained; the same salt 
is formed if the tetrahydrated salt be carefully fused in its water of 
crystallisation. 

On fusing the metaborate with two molecules of sodium hydrate, 
(BO,Na + 2NaOH = BO;Na; + H,0), and dissolving the fused mass 
in water crystals of the metaborate, BO,Na,20H, (? 4H,O), were 
obtained, the sodium borate undergoing decomposition with water. 

Sodium metaborate is converted into barium metaborate by fusion 
with the equivalent amount of barium chloride. On the addition of 
solutions of metallic salts to a solution of sodium metaborate, copious 
amorphous precipitates are produced, which contain more metal, 
however, than corresponds to a simple double decomposition. ‘ 

H. E. A. 


Fluoboric Acid and its Salts. By A. Basarow 
(Deut. Chem. Ges. Ber., vii, 1121—1123). 


Tue author has already shown that fluoboric acid does not exist; he 
has now found that sodium fluoborate, which, according to Berzelius, 


—————— lol 
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has the formula NaBO, + 3NaF + 4H,0, is also a mixture, which by 
recrystallisation is separated into its constituents. On adding silver 
nitrate to its solution, it gives the reaction of borates, yielding first a 
white precipitate of silver borate and then a brown one of silver oxide, 
and when the dry salt is distilled with potassium ethylsulphate only 
alcohol, containing a little boric acid, distils over. oa 


Preparation of Silver Peroxide. By R. Bérrcer 
(Chem. Centr., 1874, 387). 


Tur current from a couple of Bunsen’s elements is passed through a 
concentrated solution of silver nitrate. The electrodes are made of 
platinum and arranged in the solution perpendicularly, and diame- 
trically opposite each other, about three inches apart. Below the anode 
asmall watch-glass is placed in the liquid. As soon as the current 
passes, needles of peroxide of silver, an inch long and of metallic 
brilliancy, are formed on the anode and drop down into the watch- 
glass. An equivalent quantity of pure silver is deposited at the same 
time at the cathode. 
G. T. A. 


Action of Carbon Disulphide on the Hydrates of Calcium, 
Barium, Magnesium, and Zine. By D. Waker (Chem. 
News, xxx, 28). 


Mik of lime agitated with carbon disulphide yields bright orange 
needles, having the formula CaCS;.2CaH,O, + 6H,0. 

The basic calcium sulphocarbonate is insoluble in carbon disulphide 
and alcohol, though slightly in cold water. 

It yields on the addition of acids sulphocarbonic acid, (CS;)"H2, as 
oily drops. 

Barium and magnesium hydrates form corresponding salts. Zinc 
hydrate is not acted upon by carbon disulphide. 

E. W. P. 


Green Iodide of Mercury. By J. Lerorr 
(Arch. Pharm. [3], v, 16—18). 


THE author prepares mercurous iodide, free from mercuric iodide and 
metallic mercury, and of a constant yellowish-green colour, by adding 
to an aqueous solution of the double salt prepared by dissolving 
60 grams of pure sodium pyrophosphate in 300 c.c. of warm water and 
adding 30 grams of mercurous acetate, a solution of 30 grams of 
potassium iodide in 1 litre of water. 

M. M. P. M. 


Iodides of Thallium. By J. KnéseEu 
(Dent. Chem. Ges. Ber., vii, 893—896). 


Tue black thallium iodide to which the author attributed the formula 
TII, (Chem. Soc. J. [2], xii, 775), is now found to contain Tl,I;, and it 
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is slightly soluble in cold alcohol, but is decomposed by this liquid 
when hot. The author’s green iodide (loc. cit.) is now found to be 
identical in composition with the yellow iodide, and when the yellow 
iodide is boiled with water during exposure to a strong light the 
green modification is produced. This green compound is reconverted 
into the yellow modification by the action of iodine water or various 
saline solutions, such as potassium iodide or alkaline sulphites. These 
changes are naturally expedited when freshly precipitated iodide is 
employed, and the author finds that TII is more soluble in water than 
in aqueous potassium iodide. 

A gentle heat converts the green iodide into the yellow modification, 
while a stronger heat causes it to fuse or distil, with production of 
transparent red drops (the red transparent crystals of the previous 
paper), and these red drops gradually become yellow and crystalline, 
the change being accompanied by a greenish lustre, which may be 


seen by the aid of a lens. 
7 = 


On the Behaviour of Bismuth during its Passage from the 
Liquid to the Solid State. By R. Bérrcer (Chem. Centr, 
Blatt., 1874, 322). 


BismuTH, which is characterised by its power of easily crystallising, 
possesses also the faculty of occupying a larger space when solid than 
when liquid, and of expanding at the moment of solidification with 
we force in all directions. These properties extend also to its alloys, 

ose’s “ fusible metal,’ for example, in a greater or lesser degree, 
according to the.special combination. Like water, bismuth has its 
maximum density at a fixed temperature. 

E. W. P. 


Neutralisation-phenomena and Basicity of Arsenious Acid in 
Aqueous Solution. By Jutivus Tuomsen (Deut. Chem. Ges. 
Rer., vii, 985—937). 


WHILE arsenic and phosphoric acids are perfectly analogous bodies, 
phosphorous and arsenious acids are entirely different from each 
other. 

The composition of the phosphites shows that phosphorous acid is 
bibasic, and the author’s experiments (Pogg. Ann., 140—107) on 
the neutralisation-phenomena of this acid have distinctly proved the 
bibasic character of the molecule PO,;H3. 

The arsenites, on the contrary, differ in constitution from the phos- 
phites, and the neutralisation-phenomena of arsenious acid show that 
the molecule As,O; in aqueous solution forms a bibasic acid, while a 
hydrate, AsO;H;, corresponding with phosphorous acid, if it has any 
existence, must be considered to be a monobasic acid. 

An aqueous solution of finely powdered amorphous arsenious acid 
was prepared and kept for some months before being used. The con- 
centration of the solution was As,0O; + 400 H,0. This solution was 
mixed with one of soda in the proportions of one molecule of As,O; to 


nn th eee ef af eon 6D 
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one, two, four and six molecules of NaOH. The soda-solution con- 
tained in the several experiments 400, 200, and 100 molecules of water 
for each molecule of sodium hydrate. The evolution of heat in these 
experiments was as follows :— 


Bcveses As,0;Aq,aNaOHAq. 

© dagebuaminade 7300 heat-units. 
D iekccweenuns 13780 i 

OD ccheuéad oaen 15070 ie 

© énesauoes --- 15580 ~ 


These numbers show, in the first place, that the arsenious is a weak 
acid: for the heat of neutralisation amounts to only half of that of 
phosphorous acid (28370), hydrochloric acid (27480), and the majority 
of the acids which have been investigated ; an aqueous solution of even 
carbonic acid, boric acid, hypochlorous acid, or sulphuretted hydrogen 
possesses a greater heat of neutralisation than arsenious acid. The 
numbers show further that the molecule As,Q; saturates only two 
molecules of sodium hydrate, the evolution of heat on neutralisation 
of AsO; being— 

For the first molecule of NaOH, 7300 
» second “ = 64.80 15580 heat-unit 
third and fourth ,, 2.890 (°??°» Neat-units. 
»  fifthand sixth ,, 2.250 


The strong evolution of heat ceases with the second molecule of 
sodium hydrate. The heat of neutralisation of phosphorous acid is 
quite different. If for the sake of comparison it is calculated for two 
molecules of PO;H; or P,O;Aq, it is— 


For the first molecule of NaOH 14860 


» second "= : 14810 , 
” third and fourth ” 2.13536 7°/880 heat-unite, 
fifth and sixth oy 2. 6572 


” 


The evolution of heat in this case is proportional to the amount of 
soda, till the latter reaches four molecules, so that the simple molecule 
P0;H; is bibasic. Experiments on neutralisation with baryta gave 
similar results. An aqueous solution of arsenious acid, As,O;Aq, 
gives— 

With one molecule of BaO,H,Aq ...... 14020 heat-units. 
», two ” 9” cvenes 15620 - 


This shows in the first place that the author’s law, that all soluble 
bases produce about the same heat of neutralisation with the same 
acids, holds good for arsenious acid: for two molecules of sodium 
hydrate give 13780 heat-units, while one molecule of barium hydrate 
gives 14020; further, that the neutralisation is completed with one 
molecule of barium hydrate: for the second molecule gives only 1600 
units as the amount of heat. 

Arsenious acid, As,O3, therefore, in aqueous solution is a bibasic and 
weak acid, and its salts, when they contain a larger amount of base, are 
basic salts. 

VOL. XXVII. 4 H 
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The author has also investigated the behaviour of arsenious acid to 
hydrochloric acid, and has found that in aqueous solution these two 
acids produce no thermic reaction, for the evolution of heat with 
As,0; to 4HCI in aqueous solution amounts only to 160 units. 

G. T. A. 


Decomposition of Sodium Tungstate and Molybdate by Am. 
monium Chloride. By F. Juan (Compt. rend., Ixxviii, 1436— 
1438). 


On boiling a solution of sodium tungstate or molybdate with ammo. 
nium chloride, an acid salt is, in each case, precipitated, while at the 
same time ammonia is slowly evolved, although the solution reacts 
distinctly acid. 

The composition of the two salts is as follows :— 


a II. 
Tungstic acid ........ “ene deen 89°856 — 
Molybdic acid ...s...ccesseees _— 87°5 
Ammonia (NH;HO)*....... leis 8:258 7°85 
Combined water .......eeeeee% 1°886 4°65 


The latter corresponds with the formula (NH;HO).(MoQ;);HO. 
Both salts, treated with nitric acid and then ignited, leave the pure 
acid; ignited alone, they leave mixed oxides of tungsten and molyb- 
denum respectively. The solutions from which the above salts have 
separated yield, on the addition of alcohol, white precipitates of less 
acid salts. 

M. J. S$. 


Composition of Potassium Permanganate. By HE. J. Maumené 
(Compt. rend., lxxix, 177—179). 


Parpson (1860) maintained that the formula for this salt should be 
(MnO;),K,0. Terreil (Compt. rend., 1, 694) thought it should be 
(MnO;)2K,0.H,0. The author shows the last view to be untenable, 
since the salt dried at 100° in a vacuum gives off only a trace of water 
even when heated to near the decomposition-point. 

The first theory is also shown to be erroneous by the quantity of 
carbon dioxide formed on treating the salt with oxalic acid, which 
establishes the formula, Mn,O0;.K,0. 

B. J. G. 


Crystallised Zinc Permanganate. By J. Biz. 
(Chem. Centr., 1874, 405). 


CRYSTALLISED zine permanganate is easily obtained by evaporating the 
solution im vacuo over sulphuric acid, but is too hygroscopic to be 
kept. 

A specimen bought in Paris, which was beautifully crystallised, and 


*O = 8. 
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exceptionally non-hygroscopic, was found by the author to contain 
8 p.c. of permanganate and 92 p.c. of sulphate. 
G. T. A. 


On the Preservation and Properties of Hydrogenated Palla- 
dium. By R. BorrtezurR (Pogg. Ann. Jubelband, 150; Chem. 
Centr. 1874, 226—228). 


In order completely to expel hydrogen from a plate of palladium, 
which has been saturated with it by having been made the negative 
pole in the electrolysis of acidulated water, the author finds that the 
plate must be heated to redness for some time. 

In his former researches, having supposed that a less powerful heat- 
ing sufficed to expel the hydrogen, he was erroneously led to attribute 
to palladium itself the reducing power which he found still possessed 
by the plate. Palladium and nickel, which was shown by Raoult to 
possess a similar property, are according to the author’s observations 
not the only metals capable of absorbing nascent hydrogen when 
forming a negative pole. A thin plate of electrically deposited cobalt, 
and, in a less degree, pure tin, behave in the same manner; while 
on the other hand no absorption of hydrogen takes place with cadmium, 
zinc, aluminium, copper, indium, lead, silver, mercury, bismuth, gold, 
uranium, osmium, platinum, chromium or silicon. The absorption of 
hydrogen by palladium, nickel, cobalt and tin may be demonstrated 
without a battery ; for after one of these metals has been made the 
negative pole of a simple galvanic arrangement formed by twisting 
round it a piece of aluminium wire, an immersion of a few minutes in 
dilute acid charges the metal with sufficient hydrogen to produce a 
slight reducing action when it is plunged into a solution of potassium 
ferricyanide. 

When instead of the polished metal a plate of palladium is used 
which has previously been covered electrically with a layer of loosely 
adherent palladium-black, the saturation with hydrogen is accomplished 
ina much shorter time. Such a plate removed from the acidulated 
water, rinsed and rapidly dried with bibulous paper, spontaneously in- 
creases in temperature to a bright glow in a few seconds; and if 
immediately after drying, it be wrapped tightly in gun-cotton, it 
quickly determines the explosion of the latter, and is then seen for a 
moment surrounded by a pale flame. The author having formerly 
found that a plate of the kind just described, when plunged into pure 
ether, rapidly evolved hydrogen, believed he had found a method of 
readily estimating the quantity of gas absorbed by the palladium; but 
he now admits that a considerable quantity is retained by the metal 
when the action has ceased. Polished plates of palladium containing 
hydrogen do not liberate the gas when plunged into ether. The author 
points out that the hydrogenated palladium may be preserved from 
access of air by keeping it in such liquids as absolute alcohol, ethor, 
and water which has been by long boiling deprived of air. In the 
last-named liquid the author has kept palladium plates coated with 
palladium black and charged with hydrogen for three months. 


On their first introduction, a large quantity of gas was set free, but 
4H 2 
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the evolution ceased in about half-an-hour, and the author’s latest 
observations show that one of these plates taken out and dried, shows 
the spontaneous glow, or, after a minute, determines the explosion of 
gun-cotton as in the former instances; and if plunged in a dilute solu- 
tion of potassium ferricyanide, it exhibits the reducing action. The 
author intends to continue his observations, and believes that the facts 
he has now adduced will at least furnish means for the performance of 
highly instructive lecture experiments. 
R. R. 


Mineralogical Chemistry. 


Mineralogical Contributions. By A. Frenzet 
(Jahrbuch fiir Mineralogie, 1874, 673—686). 


1. Miriquidite—This mineral occurs with copper-glance, copper-phos- 
phide, copper-uranite, pyromorphite, and tile-ore, in a mine near 
Schneeberg. From measurements by G. vom Rath, it appears that 
the crystals are rhombohedral, exhibiting the combination R.—3R; 
angle R: — }R = 123; R: R terminal = 66°; lateral = 114°, giving 
the axial ratio a:c = 1: 3°360; but on account of the minuteness 
and irregular development of the crystals, these measurements must be 
regarded as only approximate. 

The crystals are singly implanted, and have a blackish-brown colour. 
The mineral occurs also massive and imbedded, with yellowish-brown, 
and chestnut-brown to reddish-brown colour. Streak, ochre-yellow; 
lustre, vitreous. Translucent to opaque, the crystals transmitting a 
little light of red colour through their edges. Brittle. Hardness = 4. 

Qualitative analysis showed the presence of lead oxide, ferric oxide, 
arsenic acid, phosphoric acid, and water, but the quantity of material 
available was too small for quantitative analysis. The mineral melts to 
a bead before the blowpipe, produces a yellow coating on the charcoal, 
gives off water when heated in a tube, and exhibits with glass fluxes 
the reactions of iron. It appears to be a very basic compound. 

2. Minerals accompanying the Brown Hematite of Langenstrigis.—The 
brown hematite of this locality, which belongs to the barytic lead- 
formation, and occurs in veins, is accompanied by stilpnosiderite, which 
is rather more abundant than the hematite itself ; manganese ores, viz., 
psilomelane and wad; galena and heavy spar; malachite, and other 
decomposition-products of copper pyrites ; pyromorphite, cerussite, and 
anglesite, occurring as products of the decomposition of galena. Kaolin 
is also found in considerable quantity, sometimes pure, sometimes con- 
taminated with iron oxide. It is very refractory in the fire, but has 
little plasticity or tenacity, so that it cannot be used for the manufac- 
ture of porcelain. 

In the neighbourhood of Wilsdruff, brown hematite occurs in beds 
in clay-slate and siliceous-slate, the clay-slate itself being highly ferru- 
ginous. The siliceous slate contains in its fissures anthracite and 


pinguite, 


MINERALOGICAL CHEMISTRY. 1141 


3. Neolite —The pseudomorphs of iron pyrites after magnetic pyrites 
which are of frequent occurrence in the metalliferous veins of Freiberg, 
are sometimes coated with a light green deposit which has been mis- 
taken for lillite. Analysis shows, however, that it is not lillite, but 
rather related to the neolite of Scheerer and Kersten. 


SiO;  Al,O; FeO; FeO. MnO. CaO. MgO. H,0. 
22°28 16°82 2°44 41°19 423 1:82 131 888 = 98:97 


These numbers agree nearly with the formula Al,0;.4FeO.2Si0,. 
3H,0 or Al,03.Si0. + 4FeO.SiO, + 3H,0, which requires 21°25 p.c. 
Si0., 18°20 Al,O;, 50°99 FeO, and 9°56 H,O. 

Lillite contains 3°41 p.c. silica and no alumina. The preceding 
analysis does not, indeed, agree very closely with that of neolite ; but 
the mineral is, like neolite, a new formation, and so long as its physical 
characters have not been exactly investigated, it does not appear 
necessary to make a new mineral species of this deposit. 

4, Arsenic-glance.—This mineral, remarkable both for its chemical 
composition and for its property of burning slowly away when set on 
fire, was discovered, in 1796, at Palmbaum, near Marienberg. It was, 
at first, mistaken for galena and for wolfenite; Breithaupt showed, 
however, that it contained arsenic as principal constituent; Berzelius 
regarded it as a lower sulphide of arsenic, As,.S; and Kersten found it 
to contain 3 per cent. of bismuth. According to Frenzel’s recent | 
analysis, it contains— 


As. Bi. Fe. 8 


95:86 161 101 099 = 99-47 


This analysis shows that the mineral is nothing but metallic arsenic, 
the minor constituents being merely accidental and probably variable. 
Its peculiar physical characters, however, especially the low specific 
gravity (5°3—5°4, whereas that of ordinary native arsenic is 5°93), 
indicate that it is a peculiar modification of arsenic. 

5. Selenious Bismuth-glance.—Frenzel proposes this name for the 
mineral from Guanaxato in Mexico, analysed by Del Castillo, and re- 
garded by him as a double selenide of bismuth and zinc (p. 877 of this 
volume). Frenzel finds it to contain 67°38 p.c. bismuth, 24°13 selenium, 
and 6°60 sulphur, leading to the formula, 2Bi,Se;.Bi,S;, which requires 
68°65 p.c. Bi, 26°07 Se, and 5°28 S. It may be regarded as a sulphu- 
retted variety of bismuth terselenide, Bi,Ses. 

The mineral has a metallic lustre, ordinary lead-grey colour, grey 
and highly lustrous streak. Mild. Hardness = 2}—3. Sp. gr. 
= 6:25 at 21° (5°15 according to Castillo). It occurs in compact 
masses, having a fine-grained, laminar to fibrous structure ; also cry- 
stallised, but the crystalline system has not been exactly determined. 
The crystals are prismatic, and very probably belong to the rhombic 
system, exhibiting the brachypinacoid, «Po, but no end-faces; they 
are for the most part indistinctly developed, in consequence of deep 
vertical striation. Cleavage distinct, parallel to ooPoo. 

Before the blowpipe the mineral fuses, gives off a strong odour of 
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selenium, and colours the flame blue. Fused with potassium iodide, it 
yields a fine red deposit of bismuth iodide, even without addition of 
sulphur, showing that it actually contains sulphur. Zinc, which is 
mentioned by Castillo as one of its constituents, does not appear to be 
present. 

Bismuth selenide cannot be analysed in the same manner as the 
telluride (p. 449). If the selenium and bismuth be precipitated toge- 
ther by hydrogen sulphide, they cannot be separated by ammonium 
sulphide. On the other hand, selenium may be very conveniently sepa- 
rated from bismuth by sulphurous acid in hydrochloric acid solution, 
whereas, in the case of tellurium and bismuth, this process gives very 
inaccurate results, the tellurium carrying down with it a large quantity 
of bismuth. The selenium, on the contrary, falls down very gradually 
and only after standing for some time in a warm place, and the preci- 
pitate is quite free from bismuth. 

6. Cosalite and Rezbanyite.—Cosalite, originally found in Mexico, 
and described by Genth in 1868 (J. pr. Chem., Ixx, 45), is also found 
at Rezbanya in Huugary. The mineral called “ Rezbanyite,” described 
in 1858 by R. Hermann (J. pr. Chem., Ixxv, 450) as a sulphide of 
copper, lead, and bismuth with lead sulphate, appears indeed from 
Frenzel’s analyses to be identical with cosalite, the lead sulphate being 
doubtless a product of oxidation. 

The following analyses I and II are by Frenzel; III is Her- 
mann’s :— 


I. II. III. 
a. b. a. b. 

BOE 00.05 v0 38°04 3813 31:93 32°56 36°01 
Bismuth .... 35°46 3635 4448 45-01 38°38 
Copper...... 085 086 349 — 4°22 
re 124 150 022 — 1-938 

 sééwsens 309 282 118 — — 

eee 153 «154 «018 — o 
Sulphur .. . 15°88 1635 1668 — 11:93 
Arsenic..... - 3802 302 282 — oxygen 7°14 
99°11 100°57 100-98 99°61 


If the copper in II a be regarded as replacing lead, the small 
quantities of silver, iron, and zinc reckoned with the bismuth, and the 
arsenic with the sulphur, the analyses I and II may be represented by 
the formula Pb,Bi,S; or 2PbS.Bi,8;, which requires 41°82 p.c. lead, 
42°02 bismuth, and 16°66 sulphur. 

Cosalite has a metallic lustre, lead-grey colour, and somewhat 
darker streak. Hardness 24—3; sp. gr. 6°22—6°33. Mild. Com- 
pact, with fine-grained to fibrous structure. On one specimen was 
found a single small imbedded crystal, prismatically elongated, and 
exhibiting rush-like striation. The mineral is doubtless rhombic, and 
crystallises in the form of bismuth glance, for it exhibits a tolerably 
perfect brachydiagonal cleavage. 

The cosalite of Rezbanya is accompanied by calcspar, zinc blende, 
iron pyrites, and copper pyrites, and is easily distinguished by its out- 
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ward appearance from bismuth-glance, telluric silver, and telluric bis- 
muth, with which it has hitherto been confounded. 

7. Cabrerite—This mineral was described and analysed in 1863 by 
H. Ferber (Berg u. Hiittenm. Zeitung, 1863, 306), who found it to be a 
hydrated nickel-magnesium arsenate of the type 3RO.As,0; + 8H*O. 
This result is confirmed by Frenzel, who finds the mineral to con- 
tain— 

AsO; ‘NiO. CoO. MgO. 4,0. 
41°42 25°03 1°49 6°94, 25°78 = 100°66 


corresponding with the formula 3(Ni0,MgO)As,0; + 8H,0. 

The mineral has an apple-green colour, crystallises in the monoclinic 
system, exhibits the forms of cobalt-bloom, and agrees in its cleavage 
with the latter and with gypsum. It differs from cobalt-bloom in 
giving off the whole of its water at 400°, whereas cobalt-bloom gives 
off only 20 p.c. of its water at that temperature, the rest at a red heat. 
The ignited mineral is sometimes smalt-blue, sometimes bluish-black. 

The calcium arsenates, pharmacolite and picropharmacolite give off 
12—13 p.c. of their water at 100°, 8 p. c. more at about 360°, and the 
rest only at a red heat. 

Pharmacolite by drying at 100° is converted into haidingerite, or at 
all events its composition then approaches very nearly to that of haidin- 
gerite, 2CaO.As,0; + 3H,0. Moreover, the mineral dried at a high 
temperature but not yet ignited, has nearly the composition 2CaO.As,0; 
+ 3H,0, or (2CaO.H,O)As,0; or CaHAsQ,, if the water, which is given 
offonly on ignition, be regarded as basic. Pharmacolite and haidin- 
gerite always occur together, and the latter is of older formation ; even 
inthe latest occurrence at Joachimsthal the needles of pharmacolite 
are implanted on the glassy haidingerite. It might be supposed that 
haidingerite had been formed at a higher temperature ; pharmacolite 
at the ordinary temperature. 

8. Iron-platinum.—This alloy has been found among certain Russian 
platinum ores, in large, strongly magnetic grains, having a specific 
gravity of 14°92 at 15°), and appearing on the fractured surface rather 
laminar than hackly. It contains 76°97 p.c. platinum, 10°97 iron, 
1:94 copper, and 1°45 insoluble matter. 

The platinum and iron are in the ratio indicated by the formula 
FePt,, which has been assumed by Svanberg for the varieties of iron- 
platinum analysed by Berzelius. This calculation is, however, inde- 
pendent of the other constituents of the iron-platinum. 

9. Famatinite— This mineral, already described as occurring in the 
Famatina range in the Argentine Republic (p. 1069), has also been 
found by Hiibner at Cerro de Pasco, in Peru, where it likewise occurs 
massive, together with enargite and iron pyrites. In external appearance 
the Peruvian mineral agrees exactly with that from the Famatina 
range. According to Ferber, it also occurs with enargite at Morococha 
— on the island of Luzon, and sparingly at Coquimbo in 

ile. 

10. Specular Iron Ore.—Frenzel accidentally obtained artificial 
specular iron ore ina very simple manner. A precipitate of ferric 
hydrate which had been ignited in a covered porcelain crucible exhibited 
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the strong metallic lustre of specular iron ore, and amongst a number 
of highly lustrous irregular fragments were found some small isolated 
crystals, having the form of rhombohedrons approaching nearly to 
cubes. Unlike the highly lustrous fragments, the crystals had only a 
dull lustre, and none of them had all their faces fully developed, 
seldom exhibiting more than three edges, the remainder being shining 
fracture-surface. This artificial specular iron ore was slightly magnetic, 
The precise conditions of its formation have not been determined. 

11. Bismutite—This mineral occurs at Oruro in Bolivia, in consider- 
able quantity, and with the same appearance as that from Mexico 
(p. 449 of this volume). It is accompanied by small quantities of tin. 
stone and topaz, but not by native tin; neither are the pseudomorphs 
of bismutite after Scheelite, which occur in Mexico, found at Oruro. 
Another locality of bismutite is Silver City in Utah. 

H. W. 


Analysis of Allanite from a New Virginia Locality. 
By J. A. CaBeLL (Chemical News, xxx, 141). 


SrverRAL pieces of this mineral were brought from Amherst Co.; the 
largest piece, weighing a pound or two, presented the appearance of an 
imperfect crystal 3 or 4 in. long and wide, and an inch thick. The 
adhering matrix consisted of decomposing felspar and quartz: the 
colour was black; hardness between 5 and 6; sp. gr. 3°83. 

The following is the result of Cabell’s analysis :— 


SiOz. Al,0O3. Fe,03. FeO. CeO. LaO+DiO. YO. BaO. CaO. MgO. H,0. 
31:23 16°45 3°49 13°67 11.24 9°90 1°65 0°24 8°69 0°22 2:28=99°06 


Supposing the water non-essential, and all the basic constituents, 
except Al,O; and Fe,0;, to be monoxides, these numbers are nearly 
those of the usual formula of allanite, which is the same as that of 
garnet, viz., (R”;R’"2)Si,02. If, however, the cerium metals and 

ttrium be viewed as tri-atomic, this formula is nearly that of epidote, 
(R”R’’’.)SisOx, to which allanite is nearly related in crystalline 


form. 


H. W. 


Examination for Indium of Smithsonite from South-Western 
Virginia and East Tennessee. By J. A. Tanner (Chemical 
News, xxx, 141). 


THE ore was obtained from Wythe Co., Virginia, and Leadvale, Ten- 
nessee, and consisted chiefly of Smithsonite with calamine. It was de- 
composed by hydrochloric acid ; silica was separated in the usual way, 
and the metals were thrown down by metallic zinc. From the solution 
of the precipitate lead was precipitated by sulphuric acid, cadmium 
and copper by sulphuretted hydrogen, The filtrate was boiled, heated 
with potassium chlorate, and precipitated by ammonia in excess; the 
precipitate was dissolved in hydrochloric acid, and again precipitated 
by ammonia, and sulphuretted hydrogen passed through the acetic 
acid solution of the precipitate. 
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The precipitate was dissolved in aqua regia, and tested before the 
spectroscope. The Virginia ore gave but a faint indication of indium, 
but the Tennessee ore gave a decided indication. 

H. W. 


On a Vitreous Orthoclase from the Volcanic Sands of the 
Island of Rachgoiim (province of Oran, Algeria). By Cu. 
VELAIN (Compt. rend., Ixxix, 250). 


TuIs mineral is found in tabular crystals, or in crystalline rounded 
masses, in the lava and volcanic sands, accompanied by pyroxene and 
peridot. It is colourless, transparent, and on the cleavage-surfaces 
sometimes pearly ; has three cleavages, two at right-angles to one 
another, easy and giving brilliant faces; the third oblique, difficult, 
and rough. 

Sp. gr. 2°58. Hardness the same as orthoclase. Fuses with difficulty 
to a colourless glass. 

On analysis it gave : 


SiO.  AlO;  -CaO. Na,O. K;0. MgO. 
66°72 19°73 2°20 7°63 3°71 0:10 = 100°09 


Oxygen-ratio for silica, alumina, and monobasic oxides, 11°61: 3: 
1:04. This vitreous orthoclase exhibits the peculiarity of being twice 
as rich in soda as in potash. Some further investigations of its physical 
properties are promised, in order to compare it with the lowoclase of 
Breithaupt, from Hammond, New York, which it closely resembles in 


chemical composition. 


C. H. P. 


Constitution of Clays. Second and Third Notes.* By Tu. 
ScuLe@sine. (Compt. rend., ixxix, 376—380; and 473—477). 


THE second note treats of the method of proximately separating the 
various silicates of alumina which constitute clays. It is effected by levi- 
gating the clay, and allowing it to deposit in distilled water rendered 
slightly alkaline, contained in long tubes closed at the bottom, in such 
a way as to allow each layer to be drawn off separately by means of 
an india-rubber connector. Each layer may be treated in the same 
manner, so that by successive fractionations the portions may be ob- 
tained pure. Clays, such as some kaolins, formed of only one silicate, 
deposit only one layer. 

The silicate, Al,O;.2Si0..2H,O, has, by this process been recognised 
to form the greater portion of kaolin clays, some being composed 
entirely of it; others containing two or three silicates, of which one is 
colloid. Different kaolins differ greatly in the degree of opalescence 
which they exhibit when agitated in an alkaline liquid, but this pro- 
perty in no way depends upon the chemical composition. 

Th third note gives the results of the analysis of certain clays by 
the preceding method ; in the case of a kaolin from Pieux, it showed 


* The first note is given on page 1071. 
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that the greater part of the clay consisted of Al,0;.2Si0,.2H.0. In 
the case of another kaolin from the same department (Manche), a por. 
tion not deposited after 27 days, was found to settle somewhat rapidly 
by coagulation. This when dried in a porcelain dish gave a thin 
horny crust, slightly diaphanous and adhering strongly to the dish, 
which characteristics lead to the supposition that it is colloidal. It 
forms about 1°4 per cent. of the whole. A kaolin from Tolfa (Italy) 
gave a considerable quantity of the silicate having the formula already 
quoted, but the other portions of sediment were mixtures of this sili- 
cate with others containing less silica and some lime. Examination of 
the kaolins from Bretagne, Lizolle, Bayonne and China, showed that 
they consisted almost wholly of the same silicate, Al,O3.2Si0,.2H,0, 
which is termed the normal kaolin. The colloidal clay, which was 
yielded also by the Bayonne and Bretagne clays, is under investiga- 
tion. CG. &. F. 


. The Calcium-phosphates of Ciply, in Belgium. By M. Nivoir 
(Compt. rend., Ixxix, 256). 


A srratum of calcium phosphate is found near Mons, overlying the 
chalk, a position higher than any level at which this substance has yet 
been found. 

A complete analysis of some of the nodules is given, in which the 
chief constituents figure as phosphoric acid 20°35, lime 51°60, carbonic 
acid, organic matter, and water 25°55, from which it appears that the 
phosphoric acid corresponds with 44°42 of tricalcic phosphate. 

The worst feature of these phosphates is the large proportion of 
calcium carbonate which they contain, causing an excessive consumption 
of sulphuric acid for the manufacture of superphosphates. 

The deposit is thus worked; the nodules are broken with wooden 
mallets, and then sifted, the portion remaining on the sieves being 
then dried and passed into a revolving drum. 

Efforts have been made, with but indifferent success, to separate the 
phosphates from the chalk by winnowing. . 

C. H. P. 


Bismuth and Tungsten Ores from the Mine at Meymac 
(Corréze). By Ap. Carnot (Compt. rend., lxxix, 302—306, and 
477—479). 


Sulphide of Bismuth.—This mineral differs from bismuthine by its 
colour and its resemblance to sulphide of antimony. It has three cleav- 
ages, one easy and of nearly metallic brilliancy, one slightly inclined 
to the first, irregular, fibrous; and the third perpendicular to the two 
others. Sp. gr. 6°60. Melts ina candle flame. Before the blow-pipe 
on charcoal it gives a scintillating globule, and leaves a yellow-brown 
oxide. Attacked with effervescence by nitric acid; very slightly by 
hydrochloric acid. 

Composition :— 


Bi. 8. Pb. Cu. Fe. Sb. As. Gangue. 
7840 1425 075 040 O53 O85 310 090 = 99:18 
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No selenium, or tellurium ; sume samples gave traces of cobalt. 
Bismuth Hydrocarbonate-—This mineral is the only one which 
curs at Meymac in quantity sufficient to be worth working. It has 
doubtless been produced by the alteration of the sulphide through 
imospheric agencies. Its colour varies from greenish-grey to yellowish- 
white. 

Density 6°81 to 7:3. Easily soluble in acids with effervescence. 
(omposition variable, the mineral being a mixture of bismuth hydro- 
arbonate proper, with variable quantities of hydrate and carbonate, 
for which the general formula, Bi,O;(CO, + H,O) + m Bi,0;(H,0.CO,), 
is proposed. 

Native Bismuth—Occurs in irregular brittle nodules. Fracture 
aystalline, lamellated, white, very brilliant. On exposure to air it 
assumes a reddish shade. Composition :— 


Bi. Pb. Fe. Sb. As. 8. 
99:00 0°41 0°10 0°15 0:09 0°06 = 99°81 


Bismuth Oxide—Occurs generally surrounding native bismuth, and 
adhering to it. Density 9°22. Opaque. Semi-vitreous. Fracture 
enchoidal. Brittle. Easily pulverised. Colour yellowish-green. 
Soluble in hydrochloric acid with effervescence. Before the blowpipe 
mcharcoal it easily yields a metallic button. It contains 96°70 per cent. 
of bismuth oxide, with small quantities of the oxides of the metals in- 
dicated in native bismuth, and 0°68 per cent. of carbonic acid. For 
this mineral the formula 2Bi,0, + Bi,O;(H,0.CO,) is suggested. 

Bismuthie Mispickel.—Closely resembles ordinary mispickel; the 
vhite fracture sometimes becomes slightly red-tinted. Composition: 
amass of crystalline texture; II, a fragment having crystalline faces. 


Water and 
Fe, Bi. Pb. Co. Sb. As. 8. Gangue. loss. 
190 81°62 0°10 0°16 1°70 40°15 16°34 610 1:93 = 100 
871 6658 0°10 1:07 1:50 39°30 §=14'60 5°70 2°44 = 100 
By the blowpipe cobalt may easily be detected. In bulk, the 
mineral yielded 8 grams of silver per 100 kilos, and a quantity of gold 


oo small for estimation. It is held to be a mixture of bismuthic mis- 
jickel, having some of the iron replaced by bismuth and cobalt, with 


tue mispickel. 
CG. E. P. 


Note on a Meteorite which Fell at Urba, near Widin, Turkey, 
on May 20, 1874. By A. Dausrée (Compt. rend., Ixxix, 
276). 

Tais meteorite which weighed 3°60 kilograms was in its fall accom- 

panied by great noise, and penetrated the soil to a depth of a meter. 

The fracture presents a fine-grained stony appearance, on which 

tumerous particles of metallic brilliancy are observable. 

Microscopic examination of a very thin fragment shows that the 
stony grains are transparent, and that they act on polarized light. 
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The metallic grains consist of nickeliferous iron ; sulphide of iron is 
detected by treatment with an acid, though not generally visible, and 
numerous but very minute grains consist of chrome-iron. After 
separating all the matter removable by a magnet, the remainder forms 
a jelly with weak hydrochloric acid ; a portion still remains unattacked 
which probably contains enstatite. 

C. H. P. 


Cosmic Dust. By A. E. Norpensk16Lp (J. pr. Chem. [2], ix 

396—369). 
Tue author states that on many occasions he has found small black 
particles among snow which had fallen in situations where it was im. 
possible that these particles could have come from any terrestrial 
source. These particles contained organic matter, metallic iron, nickel 
cobalt, and phosphorus. He supposes that these particles are associated 
with meteors, and he thinks that probably a similar extra-terrestrial 
origin may be assigned to the substance which he formerly found on 
the Greenland glaciers, and to which he gave the name of cryoconite, 


This substance is a silicate having the formula 2RSi + Alsi, ~ (H); 
it also contains metallic particles (iron, nickel, and cobalt), and abont 


2 per cent. of organic matter. 
; M. M. P. M. 


Nature and Estimation of Sulphuretted Compounds in Mineral 
Waters. Analysis of the Bayen Spring at Luchon. By 
F. Garricou (Compt. rend., lxxix, 487—490). 


Tue plan adopted in the analysis was the following :—1. To estimate 
the sulphur by sulphurometry. 2. To estimate the combined sulphur, 
other than hydrogen sulphide. 3. To estimate the hydrogen sulphide 
by calculating it from the carbonic anhydride set at liberty by desul- 
phurising the water with lead carbonate. 

As the result of his experiments, the author draws the following 
conclusions. That if the total sulphur obtained by direct weighing be 
deducted from the amount of sulphur obtained by sulphurometry, both 
having beeen previously converted by calculation into sodium sulphide, 
the difference will very nearly represent the amount of sodium thio- 
sulphate contained in the water. 

That the method of sulphurometry, as adopted at the present day, is 
an excellent process for the estimation of sulphur-compounds in mineral 
waters, whether they exist as sulphydrates, monosulphides, or as 
hydrogen sulphide. 

That in order to know with certainty whether a mineral water con- 
tains hydrogen sulphide (either free or in combination), it is necessary 
to desulphurise the water by the addition of lead carbonate or lead 
sulphate, when the following decomposition takes place: PbSO, + 
NaHS = NaHSO, + PbS, the water immediately assuming an acid 
reaction. With a standard alkaline solution and litmus tincture, the 
proportion of acidity can be readily ascertained, which is of course a 
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measure of the hydrogen sulphide originally contained in the water. 
As neutral lead sulphate communicates a slight acid reaction to dis- 
tilled water, it is necessary to deduct one-tenth of a cubic centimeter 
from the quantity of alkaline solution consumed, in order to obtain a 
errect reading. The analytical results of the examination of the 
Bayen spring are given in the original communication. ‘+ 


Action of Sulphuretted Hydrogen on the Granites of Luchon. 
By F. Garricovu (Compt. rend., lxxix, 541). 


Tue sulphuretted waters of Luchon mentioned in a former communica- 
tion, which issue from the ground within large subterranean caves or 
galleries, lose, on arriving at the surface, a portion of their sulphu- 
retted hydrogen. This loss is due to the reduction of the pressure, 
and to the decomposition of the alkaline sulphydrates by the carbonic 
anhydride with which the air of the galleries is highly charged. The 
disengaged sulphuretted hydrogen soon decomposes, and according to 
the supply of air, either deposits sulphur, or becomes oxidised to sul- 
phuric acid. 

The rocky sides of the galleries, which are composed of siliceous 
cale-schists and granites, are strongly attacked by the sulphuric acid, 
and are covered with a crystalline efflorescence, which analysis showed 
to be composed entirely of sulphates. In some places, however, the 
walls are coated with magnificent specimens of crystallised sulphur ; 
and again in other places with a mixture of crystals of sulphur and of 
sulphates. The crystals which result from the decomposition of the 
cale-schists are neutral, but those found upon the granite are always 
acid; some specimens from the latter source gave the following 


analytical numbers :— 
Si0,. CaSO,  H,S0, (free). HO. 
3°59 67°975 0°762 27°673 = 100-00 
a We 


On the Nature of the Sulphuretted Compound which Mine- 
ralises the Thermal Waters of the Pyrenees. By E. Fitnon 
(Compt. rend., Ixxix, 610—612). 

Taz author claims to have originated the idea of using lead carbonate 

for studying the nature of this sulphuretted compound, and has come 

to the conclusion that it is sodium sulphide. ose 


New Experiments on the Nature of the Sulphuretted Prin- 
ciple in the Waters of Luchon. By F. Garricou (Compt. 
rend., Ixxix, 683—685). 

From the fact that these waters, like solutions of sulphydrates, give’ off 


sulphydric acid when boiled or placed in a vacuum, and from the 
results of a comparison of the quantities of sulphuric acid found in 
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solution when a litre of the water has been treated with lead sulphate 
and silver nitrate respectively, the author re-affirms the existence in 
the Bayen water of a sulphydrate, and not a monosulphide. He esta. 
blishes certain other of his statements, the accuracy of which had 


been impugned. 
R. R. 


New Observations on the Chemical Composition of the 
Waters of Bagnéres-de-Luchon. By E. FinuHot (Compt. 
rend., Ixxix, 768—770). 


Garricou and Filhol are at issue as to matters of fact. The latter 
again asserts, that after the water is desulphurised with lead carbonate, 
it yields no more free carbonic acid than before, and that after de- 
sulphurisation with lead sulphate it remains alkaline ; the former, on the 
other hand, has declared that free carbonic acid is to be found in the 
first case, and free sulphuric acid in the second. A criticism of 
M. Garrigou’s calculations, which the present paper contains, appears 
to be based on a misconception of his meaning. 
R. R. 


Organic Chemistry. 


The Isomeric Compounds, C,H,IBr. By C. Friepe. 
(Compt. rend., lxxix, 164—167), 


LAGERMARCK (p. 240 of this volume) states that he has obtained two 
new isomerides having the formula C,H,IBr, differing from the two 
known isomerides :— 


CH,I | CH,‘ 
CH.Br CHIBr’ 
Ethene iodobromide Ethidene iodobromide. 
Boils at 160°. Boils at 142° 


which, moreover, are the only ones admissible by the theory of atomi- 
cities. Lagermarck obtained his first supposed isomeride by acting 
upon iodine bromide with ethene. It is crystalline, melts at 25°5°, 
and distils at 150°, with partial decomposition. He obtained the 
second by the action of hydrobromic acid upon iodethene. Friedel 
has repeated Lagermarck’s experiments, and concludes that no new 
compounds are formed. In the first case, the only difference between 
the product (which when it is properly purified distils at 163°) and 
ethene iodo-bromide, consists in the crystallisability of the first. But 
the non-crystallisation of the known ethene iodo-bromide obtained 
by Reboul, no doubt arose from the small quantity obtained and its 
want of purity, as admitted by Reboul. Friedel slightly alters 
Lagermarck's second experiment : hydriodic acid was allowed to act at 
100°—105° upon bromethene in a sealed tube. The only products 
were ethidene iodo-bromide and iodide. These results are confirmed 
by Gargarine. 
B. J. G. 
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The Three Isomerides, C,H,BrI. By H. Lacermarcek 
(Deut. Chem. Ges. Ber., vii, 907—915). 


Two of these bodies were first prepared by Pfaundler and afterwards 
examined by Reboul; they are formed by heating monobromethene 
with hydriodic acid. The third was obtained by the author and then 
by Simpson. Friedel believes that the latter body is identical with tho 
higher-boiling body which Reboul examined. 

Ethene bromiodide is best prepared by dissolving iodine in bromine 
at a gentle heat. The crystals which separate out on cooling are dis- 
solved in ethene dibromide, and ethene is passed into this solution, 
which must be kept at about 20°. The product, after being washed 
and dried over calcium chloride, is distilled until the boiling point rises 
to 145°—147° ; the residue, which solidifies on cooling, is purified by 
pressing between paper, melting, washing with potash, and crystal- 
lising from alcohol. It is tolerably soluble in cold alcohol, freely in 
ether, chloroform, carbon sulphide, and boiling alcohol, and forms 
colourless crystals resembling phenol, and having at 18° the specific 
gravity 2°705. The pure compound melts at 25°5° and not at 28°, as 
Simpson and Friedel have found. Their compound appears to have 
contained some ethene di-iodide, and this appears the more probable, 
as Simpson says that when exposed to light it turns brown, iodine 
separating out; but the pure body acquires only a pink, and after 
some time a dark red colour; it distils under decomposition above 
150°, some ethene dibromide and di-iodide being always formed. Bro- 
mine converts it into ethene dibromide, and a cold alcoholic solution 
of potassium acetate slowly transforms it into the iodacetin which 
Simpson has described. 

Reboul’s lower-boiling compound is best obtained by treating brom- 
ethene with gaseous hydriodic acid under pressure at the common 
temperature. It is a liquid having an aromatic smell and boiling at 
142°—143°; it has at 16° the specific gravity 2°452, and does not 
solidify at — 18°. The lower-boiling point of this body points out that 
it is ethidene bromiodide, and this is confirmed by the action of bromine, 
which converts it into ethidene dibromide (dibromethane). 

Reboul’s higher-boiling compound is not readily obtained by heat- 
ing bromethene with concentrated -hydriodic acid. It boils with de- 
composition at 160°—162°, and has the molecular formula C,H,Brl, 
but is not, as Friedel believes, a mixture of the two preceding com- 
pounds, because it is not possible to isolate a crystalline body from it, 
while by mixing the ethene and ethidene compounds, some of the former 
can also be isolated, even if the mixture contains only 10 per cent. 

C. 


Substitution in Fatty Nitrocompounds. By J. Tscuurniak 
(Deut. Chem. Ges. Ber., vii, 916—922). 


WHEN one molecule of bromine is added to an aqueous solution of one 
molecule of potassium nitropropane, a mixture of the mono- and di- 
bromo-compounds is obtained, while nitroisopropane yields at once the 
pure monobromo-compound. This difference is easily explained ; mono- 
bromo-nitropropane being a stronger acid than nitropropane, some of 
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the latter is precipitated and thus escapes the action of bromine, which 
converts some of the monobromo-compound into dibromonitropropane ; 
but secondary nitropropane has no acid properties and separates at 
once. 

Pure monobromonitroethane is obtained by gradually adding a solu- 
tion of nitroethane in potash to the calculated quantity of bromine, and 
moderating the violent reaction by adding from time to time a little 
ice. The crude product boils at 140°—149°, and yields by one or two 
distillations the pure compound, boiling at 146°—147°. 

To prepare monobromonitromethane the potassium compound can- 
not be used, because it decomposes too rapidly, but it is produced by 
adding the dry sodium-salt to bromine. It is a limpid, heavy, and very 
refractive liquid, boiling at 143°—144°. It is very caustic, has a very 
pungent and irritating smell, and acid properties. Dibromonitrome- 
thane is not easily obiained. The best yield was produced by cooling 
equivalent quantities of the monobromo-compound and aqueous potash 
with ice, mixing them rapidly, and pouring this solution into well- 
cooled bromine. It is a colourless liquid having a very irritating smell, 
and boiling with decomposition at 155°—160°. At the same time some 
bromopicrin is formed in the above reaction. Duibromonitromethane is 
the only acid dibromo-compound of this group, because it still contains 
one hydrogen-atom combined with the same atom of carbon to which 
NO, is linked. 

The primary nitro-compounds and their bromine-derivatives have 
properties somewhat analogous to the three -acetamides. Thus mon- 
acetamide and nitropropane have weaker acid properties than diaceta- 
mide and monobromonitropropane, while triacetamide and dibromoni- 
tropropane are neutral bodies, because they contain no hydrogen 


replaceable by metals. 
C. $8. 


Action of Ether on Cupric Oxide. By Ava. GueErRovutT 
(Compt. rend., Ixxix, 221). 


WHEN cupric oxide prepared by precipitation and drying in a vacuum 
over sulphuric acid, is heated with anhydrous ether in a closed tube to 
280°, it is entirely reduced to metallic copper, mixed with a trace of 
cuprous oxide, the ether being at the same time oxidised to aldehyde, 
with very small quantities of acetic acid. If the experiment be made 
with moist cupric oxide, anhydrous cuprous oxide is produced contain- 
ing traces of hydrated oxide, and sometimes metallic copper ; the liquid 
products are the same, save that there is less acetic acid. No reaction 
occurs, with cupric oxide obtained in the dry way, whether it be 
dry or moist. 

The summary of the results is that ether can, under certain condi- 
tions, act as a stong reducing agent on cupric oxide, the intensity of its 
action depending on the degree of the hydration and the molecular 


condition of the cupric oxide. 
C. H. P. 
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Ethylidene Iodide. By E. Gustavson (Ann. Chim. Phys. [5], ii, 
397—400). 


Tue author has been induced by his success in preparing carbon tetrio- 
dide, by the action of aluminium iodide on carbon tetrachloride, to 
prepare ethylidene iodide by a similar method. The reaction is so 
violent that the aluminium iodide must be diluted with carbon sulphide 
and cooled to zero, while the ethylidene chloride is added drop by drop. 
After the theoretical quantity has been added, the mixture is allowed 
to stand for a night before distillation. Ethylidene iodide has a specific 
gravity at 0° of 2°84, and boils at 178°—179° with partial decom- 

sition. It agrees in its properties with the substance which 
Berthelot obtained by the action of hydriodic acid on acetylene. On 
treating it with a hot alcoholic solution of potash, vinyl iodide is pro- 
duced, which may be separated from the alcohol by the addition of 
water in which it is insoluble. A large quantity of acetylene is formed 
simultaneously. The boiling point of vinyl iodide was found to be 
55'5°—56° ; its specific gravity 2°08; thus agreeing with that made 
from ethene iodide. These results are at variance with those of Sémé- 
noff, who states that he obtained a body differing from vinyl iodide 
by the action of caustic potash on the addition-product of hydriodic 

W. R. 


acid and acetylene. ‘ 


Ethers of Normal Propyl Glycol. By E. Rezsou. 
(Compt. rend., xxix, 169—173). 


Diacetate—Normal propylene bromide, boiling at 165° (corrected) is 
heated at 100° for twenty hours with rather more than its own weight 
of potassium acetate and their combined weight of alcohol (82 per 
cent.). The potassium bromide is filtered off, and the filtrate heated 
in an oil-bath till free from alcohol. The residue is decanted from a 
small deposit of potassium bromide, and distilled. The portion passing 
over at 205°—215°, yields, after rectification, propylene diacetate, 
CH,.C,H,0.—CH,—CH,.C.H;0,. The compound may also be ob- 
tained by heating, for 36 hours, at 100°, in presence of glacial 
acetic acid, two molecules of dry silver acetate and one molecule of 
normal propylene bromide. The diacetate is a colourless, oily liquid. 
Sp. gr. = 1:07 at 19°. It dissolves in 8—10 times its volume of water ; 
boils at 209°—210° (corr.) 

Dibenzoate, CH,.C;H;0,—CH,—CH;.C;H;O,. Two molecules of 
dry silver benzoate and one molecule of the normal bromide are heated 
for four days with anhydrous ether at 100° in a sealed tube. The 
liquid is filtered from the silver bromide, shaken with slaked lime, 
filtered, left to spontaneous evaporation, and then placed in a vacuum 
over oil of vitriol. The massed needles thus obtained yield, after recry- 
stallisation, the benzoate, in the form of plates. It melts at 53°, but 
exhibits superfusion in a marked degree, since it may be cooled to 23°, 
and yet preserve its liquidity for several days. 

Valerins—When silver valerate is heated to 100° for five days with 
normal propylene bromide and ether, valeric acid is formed, together 
with a liquid boiling at 255°—280°, which is a mixture of the two 

VOL, XXVII. 41 
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propylene valerates. Propylene monovalerin boils at 260°, the divalerin 
at 280° They are oily bodies, insoluble in water. 

Chlorhydrins.—Dry hydrochloric acid is saturated in the cold with 
normal propyl! glycol, and the liquid is heated to 100° in a sealed tube 
for 5—6 hours. After cooling, the operation is repeated. The lower 
layer of liquid, after separation and rectification, is identical with the 
normal propylene chloride, described in the preceding volume, p. 1016. 
The upper layer of liquid in the sealed tube, when rectified, yields an 
an oily liquid, boiling at 160° (corr.), sp. gr. = 1°132 at 17°, and 
soluble in water, which is propylene monochlorhydrin, 


CH,.OH—CH,—CH..Cl. 


Normal Propylene owide and Polyoxypropylenes. Propylene mono- 
chlorhydrin is converted by potash into propylene oxide, especially if 
if the potash is solid. Distillation and desiccation of the product 
yields the oxide; but if water be added before distillation, the oxide 


polymerises. 
B. J. G. 


Researches on Trichloracetic Acid and the Trichloracetates. 
By ArtHUR CLERMONT (Ann. Chim. Phys. [5], ii, 401—421). 


Tue author describes the various processes by which trichloracetic 
acid may be prepared :—direct action of chlorine on acetic acid 
(Dumas) ; oxidation of chloral by nitric acid (Kolbe) ; action of water 
on trichloracetyl chloride (Malaguti). All these processes give a 
product difficult to purify. He has therefore adopted a modification of 
Kolbe’s process. Chloral hydrate is mixed with 3—4 times its weight of 
fuming nitric acid, and left for 3 to 15 days, according to the tempera- 
ture and the exposure to sunlight, which promotes the oxidation. On 
distillation, the boiling-point rises till the temperature reaches 195°, 
when it remains constant. A clear distillate is obtained which soli- 
difies at 44°8, with a rise of temperature to 52:4 on solidification. 
The trichloracetates are nearly ail crystallisable, but decompose on 
heating the aqueous solution. They may be crystallised by evaporation 
over caustic lime, or sulphuric acid, or by exposing saturated solutions 
to the varying temperature of day and night. 

Besides the ordinary method of neutralising the metallic carbonates 
or oxides with trichloracetic acid, the author has prepared the neutral 
and acid salts of potassium by oxidising chloral with potassium per- 
manganate. The trichloracetates of iron and cobalt are not crystalline; 
the neutral potassium, calcium and thallium trichloracetates, as well as 
the mercuric salt, crystallise in needles; the acid potassium, ammonium, 
and thallium trichloracetates, in octohedrons: the neutral ammonium, 
lithium, strontium, nickel, and lead salts form prismatic crystals; the 
barium, zinc, and silver salts crystallise in small tables; sodium tr- 
chloracetate resembles the acetate, and copper trichloracetate has a 
form similar to copper sulphate, while the salts of magnesium and 
aluminium form crystalline crusts. Urea trichloracetate and trichlor- 
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acetyl-urea have already been described (Journ. Chem. Soc., xxv, 481, 
xxvii, 785). 
W. R. 


Octylic and Caprylic Acids. By J. van RENESSE 
(Ann Chem. Pharm., clxxi, 380—384). 


CapRYLIC. acid was prepared from cocoa-nut oil by saponification, 
acidulation with sulphuric acid, and distillation with water, whereby 
a mixture of caproic, caprylic, and capric acids was obtained, together 
with some lauric acid; by fractional distillation a portion was isolated, 
boiling between 220° and 240°; this was neutralised by barium 
hydroxide added in excess, and the resulting barium caprylate (freed 
from excess of baryta by carbon dioxide) repeatedly recrystallised, and 
finally decomposed by hydrochloric acid, the oily layer being washed 
with water, dried, and fractionally distilled; the distillate between 230° 
and 234° solidified at 10°, melted at 16° to 16°5°, and boiled (under 
761°7 mm. pressure) at 236° to 237°, the whole of the mercury column 
being in the vapour. From this the ethylic ether was prepared, and 


also the barium, zinc, and calcium salts. 

Octylic acid was prepared from octylic alcohol by means of potas- 
sium dichromate and sulphuric acid, solidification at low temperature, 
and pressure in blotting-paper; from this product the ethylic ether 
and the barium, zinc, and calcium salts were prepared. The following 
table represents the results of careful comparison of the two sets of 


compounds :— 


Octylic acid. 


Caprylic acid. 


Ba(CsH,;O¢)2. seeeee 


Ca(C3H)5Q2)2,H20. .. 
Zn(C3H);O2)2 


Boils between 235° and 238°, 
under 757°8 mm. pressure ; 
melts at 16° to 17°. 

Boils between 207° and 208°, 
under 763°2 mm. pressure. 
Sp. gr. at 0° = 0°8866; at 
16° = 0°8732. 

Crystallises in small anhy- 
drous plates; 100 parts of 
water dissolve 0°6101 of 
salt at 20°. 

Water lost at 130°. 

Fine anhydrous 


crystals, 
melting at 136°. 


Boils between 236° and 237°, 
under 761°7 mm. pressure ; 
melts at 16° to 16°5°. 

Boils between 207° and 208°, 
under 753°1 mm. pressure. 
Sp. gr. at 0° = 0°8871; at 
16° = 0°8730. 

Crystallises in small anhy- 
drous plates ; 100 parts of 
water dissolve 0°6204 of salt 
at 20°. 

Water lost at 130°. 

Fine anhydrous plates, melt- 
ing between 135° and 136°. 


Hence the two acids are identical, and not isomeric, as supposed by 
Zincke ; Lieben regards the caprylic acid of fatty bodies as the normal — 
acid: and octylic acid is certainly normal, since castor-oil octylic 
alcohol is identical with the normal alcohol obtained by Zincke. 

C. R. A. W. 
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‘Volatile Fatty Acids produced by bringing together Acetone, 
Bromine, and Silver Oxide. By G. Linnemann (Wien. Acad. 
Ber. 2te. Abth., lxyiii, 487; Chem. Centr., 1874, 388—390). 


THE author stated ten years ago that formic, acetic, and propionic 
acids were produced when moist silver oxide is added to a mixture 
of acetone and bromine. Since then he has observed the following 
facts. When silver oxide is made to react upon an aqueous solution of 
monochloracetone (Chem. Centr., 1865, 502), a silver salt is formed, 
which has the formula C,H,Ag.O;, and can be converted into a calcium 
salt containing C,H,CaO; + H,O. When pure monochloracetone is 
heated for ten hours with 6—8 volumes of water at a temperature of 
220°—230°, the whole of the chlorine is expelled as hydrochloric acid, 
and a non-volatile acid is formed, which, after the removal of the 
hydrochloric acid and silver, and concentration over sulphuric acid, 
is obtained as a glassy mass of a faint yellow colour. This substance 
differs from those which are obtained by the action of silver oxide. 
When dichloracetone and water react on each other, ordinary lactic 
acid is formed by exchange of chlorine for hydroxyl. On repeating 
the experiments with moist silver oxide, bromine, and acetone, the 
author found that the amount of volatile fatty acids obtained was 
very small, and that therefore some other bodies must be formed, and 
he hopes, with the help of Emmerling’s researches upon pure mono- 
chloracetone and silver oxide (Chem. Soc. J. [2], xi, 496), to be able to 
isolate these bodies. In his later experiments perfectly pure acetone 
was used. To every 90 grams were added in the cold 270 grams of 
bromine, after previous addition to the acetone of a small quantity of 
the substance which is obtained by heating together bromine and 
acetone, and promotes the union of the two. When this substance is 
present, every drop of bromine which is added is immediately absorbed, 
while the colour disappears. Only towards the end of the operation 
do vapours of hydrobromic acid appear. An equal volume of ice and 
water is added to the bromacetone formed, and then slowly, and with 
continual cooling in ice-water, the well washed oxide prepared from 
390 grams of silver nitrate. The blackening of the silver oxide before 
the appearance of the yellow bromide shows that the body formed is 
not a simple hydroxyl-derivative of the mother-substance, but that 
oxidation takes place. From 270 grams of acetone treated in the way 
above described, only 18 grams of sodium salt were obtained, and this 
consisted of acetate and a. little formate. No other volatile fatty acids 
could be detected. 

Many chemists consider monochloracetone and monobromacetone as 
as haloid derivatives of the hypothetical pyroracemic alcohol :— 


Chloride, and also 
Pyroracemic acid. - Aldehyde ? Alcohol ? monochloracetone. 


CH; 


| | 
COH CH;.OH 
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By replacing the chlorine of monochloracetone with hydroxyl, pyro- 
racemic alcohol should be obtained. But it has been stated above 
that when silver oxide is added to monobromacetone, reduction takes 
place, and therefore the reaction is much more likely to be C;H;BrO 
+ O — HCl = C,;H,0, (?), and C;H,O, would be the composition of 
pyroracemic aldehyde, amongst other compounds. This view would ex- 

lain the formation of the non-volatile acid observed by Emmerling— 

C,2.Hig0, = 4(C3H,O.) ; and on the other hand would show that the 
pyroracemic aldehyde was immediately converted by the excess of 
silver oxide into pyroracemic (pyruvic) acid, and this again imme- 
diately into the amorphous and imperfectly known body resulting 
from the decomposition of pyroracemic acid, which has hitherto pre- 
vented the discovery of the chief product of the reaction. 

Oxide of mercury was substituted for oxide of silver, and the pro- 
ducts of the reaction, treated with a quantity of sodium amalgam, 
sufficient to convert any pyroracemic acid that might be present into 
lactic acid, and the pyroracemic aldehyde and alcohol into isopropyl- 
glycol, which is more easily isolated; but the only body obtained was 


acetic acid. 
SF & 


Allyl-compounds and Acrylic Acid. By E. LINNeEMANN 
(Deut. Chem. Ges. Ber., vii, 854). 


Acrytic acid takes up hydrogen when treated at the ordinary tempera- 
ture with zinc and diluted sulphuric acid added at intervals, so as to 
keep up a weak continuous evolution of gas; much of the acid used is 
carried off by the current of gas, so that the yield of propionic acid is 
but small, 1°3 grams of sodium propionate being obtained from 5 of 
sodium acrylate; this yielded, on analysis, the proper numbers for 
propionate, and also gave rise to a silver salt containing the silver per- 
centage due to propionate: hence the conclusion of Caspary and Tollens 
that acrylic acid is not converted into propionic acid by means of zinc 
and sulphuric acid is incorrect. 

Allylic aleohol was prepared from glycerin and oxalic acid by Tollens’ 
process ; when dehydrated by potash, it distilled between 88° and 89°. 
On treatment with zinc and sulphuric acid on the water-bath (an in- 
verted condenser being attached), much remained unaltered ; on oxi- 
dation by chromic acid, however, a little propionic acid was formed, 
silver propionate corresponding with a conversion of 15 per cent. into 
propylic alcohol being obtained. The original alcohol, however, yielded 
propionic acid by oxidation, silver propionate equivalent to 5 per cent. of 
propylic alcohol being thus obtained. To obtain an alcohol free from 
this source of error, the original allylic alcohol was converted into di- 
bromide by suspension in water and addition of bromine, and the well- 
washed dibromide reconverted into allylic alcohol by means of zine and 
water (free from acid) which act energetically ; the regenerated alcohol 
yielded on oxidation silver propionate corresponding with 1°6 per cent. 
of propylic alcohol, still present ; most probably this was formed during 
the debrominating process. After dehydration with potash, this 
alcoho] distilled between 89° and 97°; it yielded, after five hours’ 
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treatment with zinc and sulphuric acid on the water-bath, sufficient 
propylic alcohol to form on oxidation as much propionic acid as repre- 
sented a total content of 11 per cent. of propylic alcohol in the allylic 
alcohol used. From these results the author concludes that at a some- 
what raised temperature, allylic alcohol takes up hydrogen on treat- 
ment with zinc and sulphuric acid, forming normal propylic alcohol. 

At the ordinary temperature, this action is yet more marked; after 
25 hours’ treatment, propionic acid, equal to 34 per cent. of propylic 
alcohol was obtained. 

On the other hand, on treatment with sodium amalgam (altogether 
600 grams of 5 per cent. amalgam to 15 grams of alcohol), propionic 
acid equal to only 2°7 per cent. of propylic alcohol was obtained; 
whence it results that allylic alcohol takes up hydrogen in an alkaline 
solution only slowly. 

It was noticed that the addition of bromine to allylic alcohol gave 
rise to two bodies, one much more soluble in water than the other; 
the dibromide used in the above experiments was successively washed 
with small quantities of water until it showed a constant coefficient of 
solubility (1 in 34 at 15°); the other product, dissolved in three or four 
times its bulk of water. A great loss of substance was thus unavoid- 
ably occasioned, only 154 grams of washed dibromide being obtained 
from 100 of alcohol, instead of 240 theoretically obtainable. 

No isopropylic alcohol nor acetone is noticeable as produced by the 
hydrogenization of allylic alcohol, or by the oxidation of the products 
of the action. 

The author is investigating the chlorine and bromine addition- 
products of acrolein; by the oxidation of acrolein dibromide, a body, 
probably a dibromopropionic acid, is produced; this crystallises well, 
but is identical neither with a- nor with @-dibromopropionic acid: 
hence, probably, acrolein does not precisely correspond with allylic 
alcohol, since the dibromides of the two do not yield the same products 
on oxidation. 

C. R. A. W. 


Decomposition of Pyroracemic Acid. By C. BérrincEr 
(Ann. Chem. Pharm., clxxii, 239—262). 


To prepare this acid, several pounds of tartaric acid were fused ina 
large iron pan, and after cooling quickly, the resulting mass was broken 
up and distilled in wide-necked retorts; the yield of pyroracemic acid 
fluctuated between 6 and 10 per cent. 

Pyroracemic acid is completely decomposed on heating with water 
alone ; with excess of baryta it undergoes a complete change, forming 
oxalate, carbonate, uvitate and uvitonate of barium; when heated to 
130° in sealed tubes, or when boiled for six hours with baryta in 
quantity not sufficient toneutralise all the acid, it splits up differently ; 
with 5 parts of acid to 3 of crystals of barium hydrate, a crystalline 
mass of wvic acid separates, much carbon dioxide being liberated ; the 
filtrate contains a little uvic acid, some acetic acid, and a little pyrotar- 
taric acid identical with that derived from propylene dicyanide. 

The wvic acid, after washing with cold water, and recrystallisation 
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from boiling water, forms shining crystals, melting at 133° and solidify- 
ing at 126°, difficultly soluble in cold water: it can be sublimed, and 
volatilises with water-vapour; on combustion it gives numbers agree- 
ing with either of the formule C,H,.O, or C;H,O;, of which the latter 
is correct, the silver, barium, calcium, and zinc salts having been 
examined and found to be indicated respectively by the formule 
C;H,0;Ag ; (C,0;H;).Ba.5H,O 3 (C;H,0;)2Ca.6H,0 ; and (C;H,O3)2Zm. 
8H,0 ; attempts to form the ethyl salt with alcohol and hydrochloric 
acid gas, and by heating the silver salt with ethyl iodide, led to no 
result. 

Chromic acid oxidises uvic acid to carbon dioxide and acetic acid ; 
nitric acid produces oxalic acid; fusion with caustic potash forms 
benzoic acid thus—C,;H,O; = H,O0 + C,H,O,; hydriodic acid attacks 
uvic acid with separation of iodine; zinc and hydrochloric acid do not 
give rise to a more hydrogenated substance. 

Uvitonic acid, obtained by the action of excess of baryta on pyro- 
racemic acid, is a syrup with but little tendency to crystallise; the 
author considers that it is impossible to conclude with certainty the 
nature of the formula to be attributed to it, the salts being non-crystal- 
line, and not giving sharp or accordant numbers on analysis. Several 
by-products were obtained in small quantities in the above experiments, 
some of which are undergoing further investigation. 

The author regards the production of pyrotartaric, uvic, and uvitic 
acids from pyroracemic acid, as brought about by the following 
stages :— 

Hypothetical intermediate body 

2 molecules of pyroracemic acid. (No. 1). 


CH;—C.0 —COOH COOH 


CH H, —CO—COOH “CH—CO—CO.OH 
Hypothetical intermediate aldehyde 
(No. 2). 
COOH 


CH—COH 


= CO, + CH,—CH{ 


Pyrotartaric acid. 
COOH 


CH,—COOH 


Pyroracemic acid. 


+ CH;—CO—COOH = H,0O + 


OH,—C¢é 
*~"\coH—CH=CO—COOH 
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No. 3 then loses the elements of carbon dioxide, and the nascent 
aldehyde-like body thus produced re-arranges itself into uvic acid. 


Uvie acid. 


COOH COOH 
CH,—O¢ - CHK 
CH—CH = CH—COH CH—CH—CH—CH.OH 
| 


Finally uvitic acid is produced by the condensation of 4 molecules of 
pyroracemic acid, forming a body which, by loss of the two side chains, 
COOH and CO—COOH, produces uvitic acid derived from the benzene 
ring— 
H;C COOH 


CH,;—CO—COOH 
tay ii P HC—CO—COOH 
CHH.—CO—COOH in ll COOH 
CHH,—CO—COOH ‘a 


\ 
COOH—C=CH 


Uvitic acid. 
CH; 


Vl 
= 3H,O + CO + 200, + = 


On the Ureides of Pyroracemic Acid and its Bromine Deri- 
vatives. By E. Grimavux (Compt. rend., Ixxix, 526—529). 


Pyroracemic acid heated with urea to 100°, gives a product which 
differs according to the relative proportions of the two bodies. With 
equal proportions, a substance is formed which crystallises in small 
needles, and has the composition C,H,,N,O,. With 2 parts of urea 
and 1 part of acid, the product forms in crystalline plates having the 
formula C;>H32Nic0;. With 1 part of urea and 2 parts acid, a different 
product is formed, the formula of which has not been determined, but 
it is richer in carbon than either of those above mentioned. In phy- 
sical and chemical properties these bodies resemble the series which 
contains uric acid, sarcine, and xanthine. Like the latter, the pyro- 
racemic ureides give by oxidation an oxalic ureide analogous to oxalyl- 
urea. 

. Equal parts of tribromopyroracemic acid and urea heated together 
to 100° for some hours form a crystalline product, having the formula 


C;H,Br.N,03. 
H. J. H. 


ORGANIC CHEMISTRY. 


Action of Ethyl-oxalic Chloride on Sulph-urea. 
By B. Prirzscu (Deut. Chem. Ges. Ber., vii, 896). 


THE reaction between these substances is energetic, HCl and (probably) 
CO being evolved, while the residue contains a substance which sepa- 
rates from alcohol in colourless rhombic prisms containing C,O,SN,Hs. 
This compound is now under investigation. _— 


Action of Chloroform on Sodacetic Ether. By A. Oppen- 
HEIM and S. Prarr (Compt. rend., lxxix, 160—163). 


Ir was expected that when chloroform was made to act upon either the 
monosodacetic ether, CH,Na—CO.OC,H;, or upon the mono-sodacetyl- 
acetic ether, CHNa(CO.CH;)—CO.OC.H; of Geuther, and of Frank- 
land and Duppa, three molecules of the ether would be welded together 
by the residue CH of the chloroform to form the acetic ether of a new 
acid, C,H,(CO,H); derived from carballylic acid by an increment of 
CH,. This expectation was not realised. Into a retort containing a 
mixture of acetic and sodacetic ethers and furnished with an ascending 
condenser, was poured the quantity of chloroform corresponding with 
the sodium employed. The violent reaction which would otherwise 
have ensued, was kept in check by cooling, and the retort was after 
some time heated on the water-bath. The ether formed, not being 
distillable, was saponified with soda and heated till hydrochloric acid 
gave with the mixture a flocculent and coloured precipitate. This was 
washed and dissolved in warm water, the solution decolorised with 
charcoal, and allowed to crystallise. The acid appears in the form of 
small, light, colourless, silky needles, soluble in alcohol, ether and 
water. It has the formula, C,H,O;, and is bibasic. Its barium and 
calcium salts have 1} mol. H,O0. The silver salt is flocculent and 
slightly soluble in water. The copper salt is green. The potassium 
salt has 1 mol. H,O. Ferric salts give with the barium salt a deep red 
precipitate, and with the acid a violet-red precipitate. This reaction 
connects the acid with the aromatic series. This connection is also 
established by the fact that when the barium salt is distilled with 
excess of lime, nearly the theoretical quantity of cresol is obtained. 
Since the new acid contains the elements of uvitic acid, C,HsO,, plus 
1 mol. of oxygen the name oxwvitic acid is proposed for it. Baeyer 
obtained ‘toluene, C;H,, from barium uvitate by a process analogous to 
that by which the oxuvitate yields cresol (oxytoluol) C;H,OH. The 
reactions occurring in the formation of oxuvitic ether are probably the 
following :— 
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CO.0C;H; CO.0C,H; 


| | 
(Na)(H)C—CO—CH, C—CO—CH, 


(Cl;)C.H |_(2NaCl + HCl) = on 


| 
(Na)CH—CO—CH; | sei 
CO—OC;H, J CO—OC,H,. 


Intermediate product. 


CO—OC.H; CO.0.H; 


| 
b_cr0} C—C—OH 
, a. * —— 
H—C C.H[H](H) $—H,O = H—C C—H 


% ~~) 
C(H).C(0)CH; C—C—CH; 
| 
CO.OC.H, CO.0C,Hs. 


Intermediate Oxuvitic ether. 
product. 


It will be seen that, according to this mode of viewing it, oxuvitic 
acid, in which the substituted groups have the positions 1 : 2 : 4, does 
not correspond with ordinary uvitic acid (1: 2: 5, Fittig), but with an 
isomeride of it. 

Geuther’s dehydracetic acid is probably another instance of transi- 
tion from the fatty to the aromatic series. It reddens ferric chloride, 


and its probable formula shows that it is isomeric with orsellinic acid. 
B. J. G. 


Isoterebenthene. By J. Risan (Compt. rend., Ixxix, 223—227). 


From isoterebenthene derived from the French essence of turpentine, 
the author has prepared a liquid monochlorhydrate, Cy)His,HCl, by 
saturating the isoterebenthene with dry hydrochloric acid gas. This 
is the first time that a liquid monochlorhydrate of the above composi- 
tion has been prepared; for the author has ascertained that Deville’s 
liquid chlorhydrate is really a mixture from which the liquid chlorhy- 
drate cannot be obtained in an isolated state. Dissolved in ether and 
treated with a current of hydrochloric acid gas, the author’s mono- 
chlorhydrate is transformed into a crystalline bichlorhydrate possessing 
the same properties as solid bichlorhydrate of terebenthene. 
Isoterebenthene yields pure cymene identical with that yielded by 
terebenthene and terbene. Cymene, O,Hy, boils at 177°, which is 
about the boiling point of isoterebenthene, C,)>H,,, and thus the remark- 
able case is presented of the removal of H, from the molecule of one 
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hydrocarbon giving rise to another hydrocarbon having the same boil- 
ing point. 
R. R. 


A New Dinitrobenzene. By A. Rinne and T. ZincKe 
(Deut. Chem. Ges. Ber., vii, 869—872). 


As the bromonitrobenzene of Griess corresponds in positions with 
dinitrobenzene, it was hoped that by nitrating this bromonitrobenzene 
and then removing its bromine, a new dinitrobenzene would be ob- 
tained. Experiment showed that Griess’s bromonitrobenzene is not 
readily acted on, as it resists nitration, and its treatment with fused 
potash yields merely a trace of nitrophenol, while alcoholic ammonia 
converts only a very small proportion of it into a substance which is 
probably an azo-derivative. 

Subsequent experiments showed that dinitrobenzene prepared in 
the ordinary way is in reality a mixture of two isomerides; and when 
the alcoholic mother-liquors obtained during the purification of the 
crude substance, are allowed to remain at rest for some time, crystal- 
line crusts are deposited. When these crusts are recrystallised several 
times, the new dinitrobenzene is obtained in a pure state. It separates 
from alcohol in nearly colourless flat needles melting at 171°—172°, 
and sublimes unchanged in colourless shining needles. The new 
dinitrobenzene is moderately soluble in ether, benzene or chloroform, 
slightly soluble in cold alcohol, and almost insoluble in water. Its 
reduction by ammonium sulphide yields nitraniline melting at 146°; 
while a phenylene-diamine which melts at 140° and forms silvery- 
white leaflets, is produced when the new dinitrobenzene is treated with 
tin and hydrochloric acid. 

The dinitrobenzene described above is probably a paraderivative 
corresponding with the solid dibromobenzene, and the ordinary dini- 
trobenzene may be regarded as a meta-derivative. 

During the nitration of benzene, a small proportion of a brown oil 
is formed, which volatilises with water-vapour, and perhaps contains 
ortho-dinitrobenzene. In addition to this, a substance which crystal- 
lises in needles, melts at 145°, and is tolerably soluble in water is pro- 
duced ; experiment proved this substance to be free from ortho-dini- 
trobenzene, but it may be a trinitrobenzene. a 


Resorein from Dinitrobenzene. By C. WursteR and E. Nétr- 
InG (Deut. Chem. Ges. Ber., vii, 904—906). 


Worster and Grubenmann have shown that common dinitrobenzere 
is a‘meta-compound (pp. 369 and 691 of this volume). It was there- 
fore of interest to convert it into a dihydroxylbenzene. For this pur- 
pose the corresponding bromonitrobenzene melting at 56° was reduced to 
the bromaniline melting at 16°, and this by means of the diazo-reaction 
was converted into metabromophenol, an oily liquid boiling at 227°—229°, 
On fusing this body with potash, pure resorcin is formed, which belongs 
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therefore to the isophthalic acid series. Korner has already found that 
iodophenol obtained from dinitrobenzene yields resorcin. 

The bromonitranilines of Meyer and Wurster, m.p. 104°5°, Hiibner 
and Retschy, m.p. 110°, and. Remmers, m.p., 112°, are identical, melt- 
ing at 112° when purified by sublimation. a 


Behaviour of Nitrophenol with Chlorine and Bromine. By 
H. E. Armstrone and E. W. Prevost (Deut. Chem. Ges. Ber., 


vii, 922—923). 


By heating bromonitrophenol prepared from nitrophenol (m.p. 45°) 
with nitric acid, and converting the product into potassium salt, two 
distinct salts were obtained, one red, the other yellow. The red being 
the salt of bromodinitrophenol melting at 78°, the other of that melting 
at 117°. By the action of chlorine corresponding results were ob- 
tained. 

The crude dinitrobromophenol prepared from phenol in the manner 
described by Hiibner and Brenken (Deut. Chem. Ges. Ber., vi, 171) 
was found to consist of the two isomeric dinitrobromophenols melting 
at 78° and 117°. It is therefore evident that the solid bromophenol is 
no simple body, but a mixture of two isomerides. 

E. W. P. 


Behaviour of Nitrophenol (m.p. 45°) with Sulphuric Acid. 
By H. E. Armsrrone and F. D. Brown (Deut. Chem. Ges. Ber., 


vii, 923—924). 


On submitting an alcoholic solution of the crude nitrophenol-sulphonic 
acid obtained from nitrophenol (m.p. 45°) to the action of bromine, a 
mixture of two isomeric bromonitrophenol-sulphonic acids is produced. 
The dipotassic salt, C;sH,BrNO.,0K,SO;K, of the one acid is yellow, 
whilst that of the isomeric acid is red. Both sulpho-acids yield the 
same dibromonitrophenol (m.p. 117°) on treatment with bromine. By 
the action of nitric acid, however, the acid which furnishes the 

ellow dipotassic salt is converted into the dinitrobromophenol melting 
at 117°, whilst that which furnishes the red potassic salt is converted 
into the isomeric dinitrobromophenol melting at 78°. These observations, 
the authors contend, prove that the crude nitrophenol-sulphonic acid is 
a mixture of two isomeric compounds, and that the action of sulphuric 
acid on nitrophenol (m.p. 45°) is comparable with that of chlorine, 
bromine, iodine, and nitric acid, inasmuch as two isomeric derivatives 
are produced simultaneously in each case. 

E. W. P. 


Position of the Sulpho-group in Phenol-parasulphonic Acid. 
By H. E. Armstrone (Deut. Chem. Ges. Ber., vii, 925). 


Post (p. 799 of this volume) supposes that when the phenol-sulphonic 
acids aie converted into nitrophenols by the action of nitric acid, the 
nitro-group takes up the position of the sulpho-group which is dis- 
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placed. It is pointed out that in the case of the derivatives of the 
so-called phenol-parasulphonic acid, this supposition is at variance with 
experimental evidence. Thus Ador and Meyer have shown that the 
groups in pheuol-parasulphonic acid occupy the same positions as in 
resorcin, which Wurster’s experiments have conclusively shown to be 
a member of the meta (1: 3) series. It follows, therefore, that when 
dibromophenol-parasulphonic acid, for example, is converted by the 
action of nitric acid into dibromonitrophenol, the sulpho-group is not 
directly displaced by the nitro-group, because the same dibromo-nitro- 
phenol is obtained by brominating nitrophenol (m.p. 110°), in which 
the nitro-group undoubtedly occupies the para position. 
E. W. P. 


Decomposition of Dichloronitrophenol (m.p. 125°) by Heat. 
By H. E. Armsrrone and F. D. Brown (Deut. Chem. Ges. Ber., 
vii, 926). 


Ir is found that the whole of the nitrogen is evolved, partly as such and 
partly in the form of nitrogen tetroxide and dioxide, at least two- 
thirds, however, in the latter form. Water and two, if not three, solid 
products are also obtained, one of which has been recognised as 
dichloroquinone, C;H,Cl,0,. Theoretically this observation possesses a 
certain interest, as it confirms the view advanced by Petersen, that 
quinone is a para (1: 4) and not an ortho (1:2) derivative. The 
constitution of dichloronitrophenol and dichloroquinone may with 
tolerable certainty be represented by the following formule :— 


OH O 


\ /\ 
aif i, - * be 
\Z / 
NO, O 


Dichlorononitrophenol. Dichloroquinone. 


a. W. F 


Chrysin and Tectochrysin. By J. Piccarp 
(Deut. Chem. Ges. Ber., vii, 888—892). 


Curysin does not yield anthracene on distillation with zinc-dust, but 
a fluid is obtained which appears to be a mixture of benzene and 
toluene: hence it is concluded that chrysin is not a derivative of 
methyl-anthracene. Digestion with baryta-water or potash converts 
chrysin into benzoic acid, acetic acid, and acetophenone, this latter 
being perhaps a secondary product resulting from the mutual action of 
nascent acetates and benzoates. The amount of benzoic acid produced 


corresponded nearly with the equation— 
C,5;H yO, + 3H,O = C,H,O; + C,H,O, + C,H,O,, 


and the author is inclined to regard chrysin as a phloroglucin in which 
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one hydroxyl-hydrogen is replaced by benzoyl, and a second by acetyl, 
the third hydroxyl. being eliminated as water. This idea may be 
represented as follows :— 


0.CO.C,H; 
C.H;< O.CO.CH; —H,0. 
OH 


and this representation may be reduced to either of the following 
formule :— ) 


OCOO,H 00,H,CO 
(1.) CoH, { OCOCH, (3.) CoH { OCH,CO 


OCOC,H, 


(2.) O.Hs Sooeee (4.) OcHs { OCOCH, 


Attempts to form benzoyl-acetyl-phloroglucin (C,;H,.0;) by the in- 
direct addition of water to chrysin were fruitless. Chloro-chrysin has 
been found to have the composition C,;HyCl,0,. 

Tectochrysin is now found to melt at 163°, and recent analyses lead 
to the formula C,,H;,0,, it being in this case a homologue of chrysin. 
Alkalis act on tectochrysin less readily than on chrysin, acetophenone, 
benzoic acid, and acetic acid being produced. Phloroglucin was not 
found among the products, although it may have been produced and 
subsequentiy decomposed. Tectochrysin is perhaps constituted as 


follows :— 
OCOC,H,; 
C;H;< OCOCH; . 
CH; 


Phloroglucin Anhydride.—Phloroglucin containing benzoic acid was 
heated till fusion and partial carbonisation took place, and the black 
mass was extracted with hot water, which when cooled deposited a 
white amorphous powder containing C,2H,0;. 

T. B. 


A Fifth Oxytoluic Acid. 
By F. Firrtica (Deut. Chem. Ges. Ber., vii, 927—929). 


Turee of these acids have been obtained by the action of carbon 
dioxide on the cresols. These cresotic acids give a violet colour with 
ferric chloride. The fourth was obtained by Flesch by oxidising thio- 
cymene and fusing the sulphonic acid thus formed with potash; it is 
not coloured by ferric chloride. A fifth isomeride is formed by 
reducing the nitrotoluic acid melting at 190°, and submitting the 
amido-acid to the diazo-reaction. It crystallises from boiling water in 
small needles grouped in stars, melting at 183°—184°, and is freely 
soluble in alcohol and ether. With ferric chloride it gives no colour. 
Engelhardt’s a-cresotinic acid has been prepared from para-cresol and 
from coal-tar xylene (metaxylene). These three acids have, therefore, 
the following constitution :— 
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Flesh’s acid. Fittica’s acid. Engelhardt’s a-acid. 
m. p. 202°—203°. m. p. 183°—184°. m. p. 147°—150°. 


CH; CH; CH; 


CO,H CO.H 


The constitution of the two others is not known, three formule being 
possible for each. 
C. §S. 


\4C0.H 
OH 


Isomeric Sulphosalicylic Acids. By Ira Remsen 
(Amer. J. Science [3], 284—288). 


SaLicyLic acid was treated with ordinary concentrated sulphuric acid. 
Solution took place readily with the aid of a gentle heat, and from the 
sulphosalicylic acid so obtained the potassium salt was prepared. The 
salt crystallised for the most part in thick needles, with a slight 
yellowish tinge of colour and containing two molecules of water of 
crystallisation, being probably identical with the potassium salt pre- 
pared and described by Mendius. On evaporating the mother-liquor 
from the first crystals, a second deposit was obtained, which contained 
some larger crystals nearly colourless and in the form of sections of 
quadratic (?) pyramids. On analysis they were found to be potassium 
sulphosalicylate with 14 molecules of water. It would appear probable 
that the two salts are derived from isomeric modifications of the same 
acid. Both of these salts, by fusion with potassium hydrate, yielded 
salicylic acid and phenol. 
E. K. 


Acenaphthene and Naphthalic Acid. 
By A. Beur and A. van Dorp (Ann. Chem. Pharm., clxxii, 263). 


BerTHELOT obtained acenaphthene, C,H», by passing ethylene or 
acetylene mixed with naphthalene vapour through a red-hot tube, 
and also from coal-tar. Berthelot and Bardy obtained it by passing 
ethyl-naphthalene through a red-hot tube and by treating bromethyl- 
naphthalene with alcoholic potash. The authors have isolated 300 to 
400 grams from 80 litres of coal-tar oils, boiling between anthracene 
and naphthalene; the melting point is 95°, the substance solidifying 
at 931°; the boiling point (the whole scale being in the vapour) is 
277°5°. Aqueous chromic acid (5 grams acenaphthene, 30 potassium 
dichromate, 45 sulphuric acid, and 150 water) acts energetically, and 
hence the mixture must not be much heated, otherwise much carbon 
dioxide is evolved and the yield proportionally decreased. 

Naphthalic acid, CyH,O,, the product of this reaction, is nearly 
insoluble in water, slightly soluble in ether, but dissolves abundantly 
in slightly warmed alcohol. If, however, a solution thus prepared be 
heated to boiling, it quickly deposits long, flat needles of naphthalic 
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anhydride, C,H,Os; the acid also gradually gives off water when heated 
to 100°. 

Naphthalic anhydride melts at 266°, is sparingly soluble in alcohol, 
and crystallises therefrom in white needles; it is also but sparingly 
soluble in benzene. It is not altered by boiling with bromine alone 
or with bromine and carbon bisulphide. It dissolves in fuming nitric 
acid, and on boiling it therewith and adding water, the resulting pre- 
cipitate melts at 266°. It dissolves in cold sulphuric acid, forming 
a yellow solution with blue fluorescence; by boiling, a small portion is 
converted into a sulpho-acid, but the greater part separates out 
unaltered on addition of water. 

Naphthalic acid heated with quick lime forms naphthalene, just as 
isophthalic or terephthalic acid produces benzene— 


Ci2HsO, = 2CO, + CiHs. 


it is therefore a naphthalene-dicarbonic acid. Nevertheless itis not iden- ° 
tical with the naphthalene-dicarbonie acid from dicyano-naphthalene. 
The authors describe the potassium salt with alcohol of crystallisation, 
C,.H,K,0,,C.H,O; the analogous ammonium salt, C,,.H,(NH,).0,4.C.H,0; 
the anhydrous sodium salt; the barium salt, C,,.H,BaO,.H,0 ; the cal- 
cium salt, C;,H,CaO,.H,O ; the aluminium salt, (C;,;H,O,);Al,.H.O, and 
the methylic ether, C;,Hs(CH;).0,. The last melts at 102°—103°. 

When naphthalic anhydride is boiled with strong ammonia, naph- 
thalimide, Cy,H;NO2, is produced. This compound melts above 280°; 
its alcoholic solution mixed with an alcoholic solution of silver nitrate 
and a little ammonia throws down a complex silver derivative— 


CO—NHAg 
Cutie 

CO\ nH 

CO” 


CAs CONHAg 


When acenaphthene vapour is passed over lead oxide not quite red- 
hot, acetylene-naphthalene is produced— 


CH, . C,H, — H,. . C»He, . C,H. 


Many other bodies, such as benzyl-toluene, dibenzyl, ethyl-benzene, 
&c., undergo analogous reactions in the same way. Acetylene-naph- 
thalene is readily soluble in alcohol, and crystallises in large compact 
plates, melting at 92°—93°; it gives a picric acid compound, melting at 
201°—102°, and is readily converted into acenaphthene by means of 
of sodium amalgam in alcoholic solution. The relations of the two 
hydrocarbons are indicated by the formulee— 
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Acenaphthene. Acetylene-naphthalene. 


Identity of Phenyl-carbamidol with Diphenylurea. 
By W. Lossewn (Deut. Chem. Ges. Ber., vii, 841). 


Iv a former paper the author showed “hat a decomposition-product 
may be obtained from dibenzhydroxamic avid, to which he applied the 
name ‘ phenyl-carbamidol,” attributing to it either the formula, 
N;C,9H,90, or N;C,sH,,0; he now finds that the formula N.C,;H,,0 is 
the correct one, the product being identical with diphenylurea prepared 
by Baeyer’s method; and moreover, the amount of carbon dioxide 


liberated during the formation of the product corresponds with that 
indicated by the equation— 


2N(C,H;0).KO + H.O = CO, + 2C;H;0.K + N,C,;H,.0, 


and not with that indicated by the equation— 
3N(C,;H;0).KO + 2H,O => 2CO, + 3C,H;0.K + N;C,.H,,0. 


So also the carbon dioxide liberated during the decomposition of the 
substance corresponds with the equation— 


N.C,;H,,0 + H,O0 = Co, + 2NH,(C,Hs), 
and not with the equation— 
N;C,,H;,0 + H,O — CO, + 3NH,(C.H;). 


The carbamidols therefore are not a peculiar class of compounds, but 
are only carbamides. 
C. R. A. W. 


Production of Double Salts of the Aniline Bases and Indigo 
with Metallic Salts. By W. Sxzy (Chem. News, xxx, 33). 


Tue experiments show the tendency of the aniline bases to combine 

with metallic salts, forming compounds which are frequently crystal- 

line. The solution obtained by warming mauveine acetate with 
VOL. XXVII. 4x 
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platinic chloride gives a granular precipitate with platinic sulphocy- 
anate and a large excess of potassium or ammonium chloride. Rosa- 
niline acetate similarly treated gives hexagonal crystals of a yellowish 
colour; other bases give similar results, the double salts formed being 
characterised by their composition, insolubility in potassium or ammo- 
nium chloride, but great solubility in water and solution of sodium 
chloride. Where the platinosulphocyanate has been formed, the cor. 
responding platinochloride has also in general been formed. The 
double mercuro-sulphocyanates of these bases are insoluble in mer. 
curic chloride and in water, but soluble in excess of the sulphocyanate: 
they generally crystallise in a tabular form. Sulphindigotic acid 
gives results similar to those obtained with mauveine acetate. The 
double mercuric salt of indigo and sulphocyanogen has been pre- 
pared. Salts of the aniline bases also combine with oxalates of the 
alkaline earths, as also with phosphates. Double phosphates of iron, 
aluminium, lead, silver, are easily prepared. Double sulphides of rosa- 
niline and mauveine with zinc, cadmium, and silver, are formed by 
adding an ammoniacal solution of the bases to a solution of the metal 
and passing hydrogen sulphide through the solution: the precipitated 
salt is insoluble in acetic acid. K. W. P. 


Tetraphenyl-guanidine and Diphenyl Cyanamide. 
By W. WeirTH (Deut. Chem. Ges. Ber., vii, 843). 


A soLuTIoN of diphenylamine in benzene gives no new product when 
saturated with gaseous cyanogen chloride and left to itself for halfa 
year, but if cyanogen chloride be passed into fused diphenylamine, 
even at 100°, a large amount of tetraphenyl-guanidine is formed, whilst 
at higher temperatures a considerable quantity of a body probably 
polymeric with diphenyl cyanamide is produced. 

Tetraphenyl-guanidine may be formed by heating diphenylamine to 
150°—170°, passing in pure cyanogen chloride for some hours, dis- 
solving in alcohol, acidulating with hydrochloric acid, and adding a 
large bulk of water, whereby unaltered diphenylamine is removed and 
the hydrochloride of tetraphenyl-guanidine produced; the filtrate is 
evaporated to a small bulk, and the oily layer of hydrochloride which 
separates and crystallises on cooling is decomposed by soda and re- 
crystallised from ligroin. The resulting base is insoluble in water, but 
readily soluble in alcohol, ether, and benzene ; it melts between 130°— 
131°; its hydrochloride is CN;(C,H;),H,HCI,5H,O, the water of 
crystallisation being readily lost in the air; the nitrate, chlorate, 
hydriodide, and sulphate are less soluble, and are crystallisable from 
boiling water; the platinochloride from boiling alcohol. 

Fused caustic potash acts on tetraphyl-guanidine at 200°, evolving 
ammonia and diphenylamine, but no aniline; wherefore the formula 
must be written— 

' /N(CoHs) 
and not C=N(C,Hs) 
N(C.Hs)2 


Similarly aqueous hydrochloric acid at 250°—260° splits it up into 
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carbon dioxide, ammonia, and diphenylamine, no aniline being pro- 
duced; thus— 


N(CHs): | 
O=Ne + 2H.0 = CO, + NH; + 2N(C;H;).H. 
N(CeHs)2 


The polymeride of diphenyl-cyanamide, produced, together with tetra- 
phenyl guanidine, is formed in considerable quantity at 250° and 
upwards ; it boils at 292° and is insoluble in water, and only sparingly 
soluble in ether, alcohol, and benzene; boiling turpentine partially 
dissolves it, crystals forming on cooling. When heated with strong 
hydrochloric acid to 250° for five hours it breaks up thus— 


[N=C—N(O,H;).]n + 2nH,0 = nO, + nNH; + nNH(C,Hs)., 


the diphenylamine produced melting at 54° and boiling at 310°. Simi- 
larly fused caustic potash produces ammonia and diphenylamine, but 
no aniline. On the other hand, the isomeric carbodiphenylamide (pro- 
duced from diphenyl-sulphurea by removal of the elements of H,S), 
when similarly treated, produces only aniline; thus— 


iD 
N(C.Hs) 


Neither aniline nor diphenylamine acts on the polymeride of dipheny]l- 
cyanamide, whereas with the non-polymerised body, tri- and tetra- 
phenyl-guanidine should result; distillation produces a complex de- 
composition, and not simply de-polymerization: the author regards n 
as probably equal to 3, so that the body is perphenylmelamine. The 
production of this substance is indicated by the equation— 


(OHS) 
n( CONE . HCl) = n{NH(C,H;).HCl] + [N=C—N(C.H,)2]n, 


N(C.Hs) 


the tetraphenyl-guanidine hydrochloride being formed in virtue of the 
reactions— 


+ 2H,0 = CO, + 2NH,(0,H,). 


Cyanogen ’ 
chloride Diphenylamine. Diphenyl-cyanamide. 


N=C—Cl + NH(C.H;)2 = N=C—N(GH;), + HCl. 
Tetraphenyl-guanidine. 
/N(CoHs)2 
C=NH ’ 
\N(C.Hs)s 
C. R. A. W. 


N= J—H(C,Hs)2 + NH(O.Hs). = 
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The Reactions of Acids with Oil of Peppermint, and their 
bearing on the Formation of Chlorophyll. By A. Fresavuur 
(Pharm. J. Trans. [3], iv, 977). 


“Action of Picric Acid upon Oil of Peppermint.—If oil of peppermint 
be agitated with picric acid, nothing is observed at first further than 
that the picric acid partially dissolves and communicates its yellow 
colour to the oil ; but in half-an-hour the mixture is coloured manifestly 
green, and in 24 hours this coloration acquires a great intensity. Ifa 
slight heat be applied to the mixture, the green colour appears more 
rapidly. This green product, exposed to the air upon water during 
four or five days, acquires the reddish-yellow colour of dead leaves. 
When it is introduced, floating on water, into a test-tube containing 
nitrogen, the colour is retained for some time; but in oxygen it dis- 
appears more quickly. On treating it several times with cold water, 
the washings remove each time some of the picric acid, together with 
a red colouring matter, and finally the essential oil remains of a reddish- 
yellow colour. The green product has a strong red fluorescence, and 
in an alcoholic or ethereal solution this phenomenon is still more 
marked. By treatment with solution of potash or ammonia, a picrate 
of the base employed is formed, and the essential oil remains of a 
reddish-yellow colour. Nascent hydrogen reduces the green product 
and transforms it into a brown substance. If, instead of operating in 
the cold or with a gentle heat, the solution of picric acid in oil of pepper- 
mint is boiled for a few minutes, it passes from the green state to 
yellowish-brown, and then to reddish-brown. Upon the addition of 
ammonia it quickly forms red crystals, which are probably ammonia 
picramate and some crystals of picrate, whilst in the midst of them is 
disseminated an amorphous powder of a beautifvi red colour. This 
red powder is soluble in water, insoluble in benzene and oil of turpen- 
tine, and very slightly soluble in ether and alcohol. 

It was thought interesting to investigate whether the reaction took 
place between the crystallisable portion or the hydrocarbon of the 
essential oil and the picric acid; and whether the green reaction was also 
produced with oil of penny-royal, which contains no stearoptene. The 
phenomenon of coloration was found to be limited to the oil of pepper- 
mint, except that it occurred also with oil of chamomile; but in that 
case there is no combination, the green being produced by the mixture 
of blue and yellow, and there is no red fluorescence. 

To see whether picric acid might be employed as a test for oil of 
peppermint when mixed with other essential oils, two drops of oil of 
peppermint were added to about two grams of a mixture of other oils. 
This was shaken with a solution of 10 centigrams of picric acid in 
about 50 grams of water. At the end of 24 hours, the essential oils 
collected on the surface, and presented a very perceptible green tint. 
In a second experiment, an extremely small quantity of picric acid was 
added to a decoction of barley and hops. The liquor was filtered, and 
a portion of it agitated with 50 centigrams of oil of peppermint in a 
test-tube. The green colour was very evident after 24 hours. 

The author has made no experiments with beer, but he suggests that 
it might be tested by evaporating the suspected beer to the consistence 
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of honey, treating the extract with alcohol to which a few drops of 

nitric acid have been added, filtering the liquid, concentrating, and 

agitating with a little oil of peppermint. Nitric acid is used for the 

purpose of oxidising any acid that may have been reduced to picramic 

acid by the action of sugar in the beer, and to saturate the lime salts 
resent. 

Action of other Acids on Oil of Peppermint.—Sulphuric acid produced 
at first a rose colour, then reddish-yellow passing rapidly to reddish- 
brown. When ether was added, it acquired a beautiful yellow colour, 
whilst the lower portion of the mixture was coloured red. When water 
was added, and the mixture shaken, the liquid separated into two 
layers, of which the lower acid aqueous layer was rose-coloured, and 
the uppermost ethereal layer took a greenish-blue tint, and had a strong 
red fluorescence. Hydrochloric acid induced a rose colour rather slowly, 
which, on the addition of ether, became faintly green. When water 
was added, the under layer was rose-coloured, but the ether retained 
its green colour. In some experiments, a blue colour was produced. 

Nitric acid caused first a rose coloration, then red, soon becoming 
greenish. Upon adding ether and water and shaking, the under layer 
was rose, and the ether took a violet-blue grey colour. 

The blue and green tints were rapidly altered by the action of air 
and light. 

From the above results the author looks upon the coloration as a 
phenomenon dependent upon the separation and combination of the 
colouring matters contained in the oil of peppermint. He thinks that 
the acids split up the oil into five colouring principles, red, blue, green, 
yellow, and violet; and that, according to the quantity and nature of 
the acid employed, one or other of these principles is obtained, or 
perhaps a grey resulting from a mixture of two complementary colours. 

Relation of the Green Colouring Matter to Chlorophyll.—The author 
remarks upon the striking analogy which appears to exist between the 
green substance obtained by the action of acids upon oil of peppermint 
and chlorophyll, the most important of which is the red fluorescence. 
Supposing it probable that in both cases the appearance is due to 
chlorophyll, he raises an hypothesis as to its formation in the oil of 
peppermint, which he proposes to test by further experiments. 

Action of Chloral upon Oil of Peppermint.—The author has come to 
the conclusion that the rose coloration which takes place when these 
two bodies are shaken together, is produced in the oil of peppermint 
and not in the chloral hydrate, and that it occurs only when the chloral 
hydrate used is acid, being more intense in proportion as the chloral 
hydrate is more acid; but he has not yet been able to experiment 
with perfectly neutral specimens. In the present case the reaction is 
probably due to the formic acid contained in the chloral hydrate, or 
possibly to hydrochloric acid resulting from partial decomposition. 

H. J. H. 


Note on Chlorophyll. By E. FitHo. 
(Compt. rend., Ixxix, 612). 


Sotvrions of chlorophyll, in presence of very small quantities of hydro- 
chloric acid, undergo a remarkable decomposition. The green colour 
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disappears; the liquid becomes turbid ; and on filtration, a solid matter 
nearly black, remains on the filter. This black matter, when dicotyle. 
donous plants have been used, is amorphous; whereas that arising 
from monocotyledons is crystalline. The author states that he has 
examined a very large number of plants without finding a single 


exception. 


H. J. H. 


On Soluble Starch. By Muscutus 
(Ann. Chim. Phys. [5], ii, 385—397). 


STARCH-GRANULES are composed of concentric layers, and the resistance 
which these offer to the action of solvents has induced many chemists 
to admit the possible existence of two or even three different bodies in 
starch. Naegeli believes that two substances, cellulose, and one which 
he names granulose, are both constituents of starch. The latter is 
soluble in water, and is said to be coloured blue by iodine. The author 
attempted to extract the granulose from starch by treatment with cold, 
and also with boiling water, but without success. He does not believe 
that the substance obtained by Fliickiger’s method of digesting with 
calcium chloride, filtering, and precipitating the dissolved matter with 
alcohol, is granulose, for on drying it again becomes insoluble. To 
prepare soluble starch, the author treats starch with weak sulphuric 
acid, and neutralises the acid liquid with calcium carbonate. It is 
then filtered and evaporated to the consistence of syrup; after some 
days, the liquid grows turbid, and on standing for a month, yields small 
granules of 33, to z%5 of a millimeter in diameter. This substance 
may be washed free from glucose and dextrin, as it is nearly insoluble 
in cold water. It dissolves partially after standing in contact with 
‘ water for several days, and it is completely soluble in water of 50°. It is 
precipitated from its aqueous solution by alcohol. The presence of 
granulose is denoted by its giving a bluish-violet colour with iodine. 
On repeated partial precipitation of its aqueous solution with alcohol, 
a filtrate is obtained which gives a pure red colour with iodine, and 
after evaporation over the waterbath till a precipitate begins to appear, 
the mass solidifies on cooling. It may be dried at 100°. In concen- 
trated solution it gives a bluish coloration with iodine, but when dilute 
a pure red. The granules have the appearance of starch. If starch be 
dissolved incompletely by the action of diastase, the last remaining 
portions give a yellow or orange colour with iodine. The soluble modi- 
fication has the same property, for when solution of iodine is added to 
the solid substance, yellow granules may be observed with the micro- 
scope, besides a blue coloration. Diastase acts even more readily on the 
soluble variety than on ordinary starch. It has the same action on the 
soluble starch before removal of the granulose. The author considers 
that the action of sulphuric acid, as before described, is to disintegrate 
the starch, not to change its constitution. He does not admit the 
presence of cellulose in starch, for the following reasons:—1st. Cellulose 
is not changed into sugar by diastase; 2nd. It is not attacked by dilute 
acids ; and 8rd. The sugar which it yields differs from that obtained 
from granulose. To prove this difference, cotton was treated with con- 
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centrated sulphuric acid, and transformed into dextrin. Its rotatory 

ower was equal to 10 degrees of the saccharimeter, and it had but 
slight reducing action on Fehling’s solution. On heating in a stoppered 
bottle for an hour in a boiling saturated solution of sodium chloride, 
its rotatory power remained unchanged, but it had an increased action 
on copper solution. Starch treated in the same manner yielded 
‘dextrin, having only half the rotatory power of that obtained from 


cotton. 
W. R. 


On the Decomposition of Albuminoid Substances in Vacuo. 
By N. Gréuantrand E. Moprzesewski (Compt. rend., lxxix, 
234—237). 


Buoop, serum of blood, and white of egg were severally maintained at 
45° for many days in closed vessels, from which the evolved gases were 
from time to time drawn off by a mercurial pump, and examined by 
absorption with potash and explosion of the remainder with oxygen, 
the residue being estimated as nitrogen. In each case by far the 
greater quantity of the gas was found to consist of carbonic acid, but 
there was also a large proportion of hydrogen and some nitrogen. 


R. R. 


Production of a Substance analogous to common Albumin 
by the breaking up of Fibrin. By A. Gautier (Compt. rend., 
Ixxix, 227—229). 


Tue solution of sodium chloride in which freshly prepared blood- 
fibrin has been dissolved, has been hitherto supposed to contain a sub- 
stance intermediate between albumin and casein. But the author, by 
eliminating the chloride from the solution by dialysis, obtains a liquid 
possessing most of the properties of common albumin. It is coagu- 
lated by heat, corrosive sublimate, and mineral acids, and the albumi- 
nous substance is identical in composition with pure albumin. The 
liquid, however, gives no precipitate with copper sulphate or silver 
nitrate, and coagulates at 61°, whereas white of egg requires 73°. But 
the author showed in 1869 that white of egg contains two albumins, 
one of which coagulates at 71°—74°, and the other at 60°—63°. When 
from the liquid left in the dialyser the albuminous matter has been 
separated by heat, another substance remains in solution, which is not 
coagulable by heat or acetic acid, but which can be precipitated by 
acid ammonium molybdate, or separated by evaporation in vacuo. This 
substance, which contains magnesium and calcium phosphates, is the 
remaining product of the splitting up of the fibrin, and will be 
examined by the author hereafter. =" 


ne 
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Analytical Chemistry. 


A Blue Solution of Molybdic Acid as a Reagent. 
By O. Mascuke (Zeitschr. Anal. Chem., xii, 384—386). 


Ir calcium molybdate is mixed with sufficient diluted hydrochloric acid 
to produce a clear solution on gentle warming, and some sugar is then 
added, aud the whole heated to boiling, a dark blue liquid is ob. 
tained. Instead of calcium molybdate, the ammonium, potassium, or 
sodium salt may be employed. In this case enough hydrochloric acid 
is added to produce a distinct but not violent effervescence upon a 
polished marble slab. When the liquid is cold, a concentrated solution 
of calcium or sodium chloride is added, which produces in the liquid a 
dark blue precipitate, difficult to be seen. This precipitate may be 
viewed as a compound of molybdic acid in the molybdic oxide. It dis. 
solves very easily, both in water and in alcohol, and is possessed of 
extraordinary tinctorial powers. ‘The following method answers for 
the preparation of the aqueous solution. Sufficient hydrochloric acid 
is added to 3 grams of calcium molybdate + 250 c.c. of water to effect 
solution, and 2 grams of cane or grape sugar are then added ; after the 
appearance of the dark blue colour the liquid is boiled for about five 
minutes. The precipitate produced by calcium or sodium chloride is 
washed upon the filter first with the precipitant and afterwards with 
water. As soon as dark blue drops run through the filter, its con- 
tents are thrown into a larger quantity of distilled water and diluted 
to 250 c.c. 

The blue solution is decolorised with extraordinary readiness by 
caustic alkalis and oxidising bodies, such as chlorine, nitrous acid, 
peroxide of hydrogen, and permanganic acid. 

Hydrochloric acid of sp. gr. 1:124 produces a blue precipitate, while 
the supernatant liquid becomes colourless. Highly dilute hydrochloric 
acid produces no precipitate ; but a distinct decoloration ensues after 
many hours if so much blue solution of molybdic acid is added to the 
acid, that a faint tinge of blue is perceptible when the test-tube is 
looked through lengthwise. If the acid contains free chlorine, the 
colour disappears in a few minutes or seconds. Sulphuric acid of 
sp. gr. 1:840 produces no precipitate, but the liquid acquires a different 
shade. Highly dilute sulphuric acid behaves like highly dilute hydro- 
chloric acid. 

Nitric acid of sp. gr. 1°185 produces decoloration in a short time. 
Highly dilute nitric acid behaves like highly dilute hydrochloric acid. 
If traces of nitrous acid are present, decoloration takes place at once. 
Dilute acetic acid produces no decoloration. Dilute solutions of cal- 
cium, sodium, and ammonium chlorides show an indifferent reaction. 
Decoloration takes place very quickly in highly dilute solutions of 
ferric oxide, cloudiness only in those of ferrous oxide. ; 

The author has attempted to apply this blue solution to the detection 
of nitrous acid in well water. For this purpose the water is mixed 
with a little caustic soda. After filtration, acetic acid is added till the 
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liquid shows only a faint alkaline reaction. A test-tube is filled three- 
quarters full of the liquid thus obtained, and about 6—10 drops of 
dilute acetic acid, and 1—2 drops of the molybdiec acid solution are 
added, so that, on looking at a piece of white paper through the tube 
held lengthwise, only a very faint blue tinge is visible. If the water 
contains only a few tenths of a milligram of nitrous acid per litre, 
decoloration takes place within an hour. The rapidity and distinctness 
of the reaction is very much heightened by applying a gentle heat for 
ashort time to the mixed liquids. Solutions of potassium nitrite, 
which contained only one ten-millionth of a gram of nitrous acid in 
each cubic centimeter, were decolorised in a few minutes when 
warmed after being acidified with acetic acid, and coloured very 
faintly blue by the molybdic acid solution. Strong and long heating 
isnot advisable, as other substances may then act as decolorisers. 

A few experiments were made on the titration of nitrous acid by 
means of this blue molybdic acid solution, but the results were un- 
satisfactory. 

The stability of the blue solution is not very great, but probably it 
would keep well enough if placed in small bottles, well stoppered and 
almost full. 

G. F. A: 


Recovery of Molybdic Acid from Filtrates obtained in the 
Estimation of Phosphoric Acid. By O. Mascuke (Zeitschr. 
Anal. Chem., xii, 380—383). 


Tas method depends on— 

(1.) The formation of an ammoniacal calcium molybdate ; 

(2.) The decomposition of this compound, with separation of mo- 
lybdic acid containing ammonia and lime. 

If a solution of potassium or ammonium molybdate is precipitated 
in presence of an ammonium salt by calcium chloride or nitrate, and 
heated to boiling, the molybdic acid is so perfectly removed, even from 
dilute solutions, that the filtrate gives only a faint brown colour with 
sulphuretted hydrogen. The white precipitate, which consists of am- 
moniacal calcium molybdate, easily subsides, and is easily washed, but 
can be perfectly freed from ammonia only by ignition. If to this cal- 
cium molybdate—whether it contains ammonia or not—a little water 
is added, then just sufficient nitric acid to dissolve it, and it is heated 
to boiling, a fine yellowish white precipitate is thrown down. This 
precipitate consists of molybdic acid containing lime, or lime and 
ammonia, according to circumstances. Excess of nitric acid must be 
carefully avoided in preparing the solution. 

The molybdic acid containing lime can be easily washed at first by 
decantation, but after a time the precipitate remains longer suspended, 
and forms a milky liquid. This is a sign that nearly all the calcium 
nitrate has been removed. 

On the large scale the author proceeds as follows :—The acid liquids 
containing molybdic acid are poured, when clear, into pots, and pieces 
of marble are suspended in them in willow baskets. After all action 

as ceased, ammonia is added in slight excess, and the liquid is at once 
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heated to boiling in an iron kettle. As soon as the precipitate has 
perfectly subsided, the liquid is poured off, and the precipitate is washed 
with water and dried upon the filter ina warm place. 

Ten parts of this dry calcium molybdate are covered with 20 parts 
of water, and 30 parts of nitric acid (1°18 sp. gr.) are added with 
stirring and gentle warming. The clear solution is kept boiling for a 
few minutes in a porcelain dish or a flask. The precipitated molybdic 
acid containing lime is allowed to settle, and the supernatant liquid 
(which still contains a considerable amount of molybdic acid) is poured 
off. It is then washed by decantation with distilled water till the solu- 
tion clears with difficulty. The moist precipitate is dissolved in diluted 
ammonia containing carbonic acid (1 part of ammonium carbonate, 
50 parts of solution of ammonia (sp. gr. 0°96), and 150 parts of water), 
and after perfect subsidence of the calcium carbonate, is filtered: the 
filtrate is evaporated on the water-bath to dryness, and heated till the 
residue smells strongly of ammonia. To remove all the ammonia a 
much higher temperature is needed. The molybdic acid obtained 
amounts to about 70 to 80 per cent. The wash-waters are mixed with 
ammonia and heated to boiling, and the calcium molybdate which 


separates is added to the next operation. 
a % &. 


Detection of Molybdic Acid. By O. Mascuxker 
(Zeitschr. Anal. Chem., xii, 383). 


Accorpine to Schénn (Zeitschr., 8, 379), small quantities of molybdic 
acid and its compounds can be detected by the production of a blue 
colour when they are heated with concentrated sulphuric acid in a 
porcelain dish. The following method gives certain results :— 

A little concentrated sulphuric acid is placed in a piece of platinum 
foil, which is bent into the shape of a cup, and a small quantity of the 
pulverised substance is added. Heat is then applied till thick fumes 
are given off, and as soon as the mass has cooled, it is repeatedly 
breathed upon. Even when only small blue specks are visible on cool- 
ing, a distinct blue colour is given to the acid when it is breathed 
upon. The blue colour disappears at once on heating, but reappears 
on cooling. The addition of a relatively large quantity of water also 
destroys the colour. If all the sulphuric acid is evaporated off, the re- 
action ceases, but can be again produced by a fresh addition of acid 
as long as any molybdic acid is left. The rationale of the process 
consists in the formation of molybdic oxide by the evolution of oxygen, 
and the fact that molybdenum sulphate shows an intensely blue colour 
only at a certain stage of dilution and at a low temperature. 


G. T. A. 


Detection of Nitrous Acid in Dilute Solutions. By 
R. Fresenius (Zeitschr. Anal. Chem., xii, 427). 
Tue detection of nitrous acid by potassium iodide, starch, and acetic 
acid, is not delicate enough for the detection of small quantities of 
nitrous acid in mineral and other waters, but the following method, 
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depending on the fact that very dilute solutions of nitrous acid may be 
distilled without decomposition of the acid, has been found satisfactory 
in such cases. The nitrous acid solution should be acidified with acetic 
acid and distilled. The nitrous acid passes over undecomposed in the 
first 10 or 20 c.c., and may be determined by permanganate solution. 
The more concentrated the original solution is, the greater is the loss 
by distillation, as is seen by the following examples :— 


Amount of nitrous acid in 250 c.c. 
In original 
solution. In distillate. Loss. 
1. 0°00159 grm. 0°00146 grm. 000013 grm. 
II. 00115 __,, 0°0067 ss, 00048 _—,, 


If the original solution gives no reaction with potassium iodide, 
starch, and sulphuric acid; but on addition of acetic acid and distilla- 
tion a strong reaction is obtained with starch-solution. The accuracy 
of the result is not increased by distilling in a current of carbonic acid 

as. 

Solutions of pure nitrates acidulated with acetic acid and distilled 
do not yield a distillate capable of blueing iodised starch-paper. Con- 
sequently the presence of these salts does not interfere with the 
method above described for the detection of nitrous acid. (Compare 
p. 1006.) a. WF. 


Titrating Potassium Permanganate Solutions. By 
H. Bertue cor (Dingl. polyt. J., cexii, 354). 


BERTHELOT considers it best to use oxalic acid solution for this purpose 
instead of either ferrous sulphate or metallic iron. Ferrous sulphate, 
potassio-ferrous sulphate, and ammonio-ferrous sulphate in solution 
alter too quickly on standing. Even in the dry state the latter may, 
after a time, alter to the extent of 4 p. c., owing to alterations in the 
water-content. Berthelot objects to the use of metallic iron on the 
ground of loss of time in weighing, and of the errors introduced by 
the carbon, always present in traces, even in the best iron. “a 


Experiments to Determine the Effect of the Carbon contained 
in Iron-wire upon the Use of the latter in Standardising a 
Solution of Potassium Permanganate. By J. R. McD. Jesy 
(Chemical News, xxx, 142). 


Tse best iron wire contains about 0°3 per cent. of foreign matter, 
chiefly carbon, which itself would reduce the permanganate solution. 

The author’s experiments showed that the carbon of 1:0407 gram of 
iron wire introduced an error equal to 1°95 per cent. 
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New method of Estimating Metals which yield Indefinite 
Oxides. By HE. J. Maumené (Comptes rendus, lxxix, 179). 


InsTEaD of reducing with hydrogen an oxide of indefinite composition 
obtained in the estimation of copper, for example, it is proposed to 
calcine to the point necessary to destroy the filter-paper, and then to 
convert the precipitate into anhydrous sulphate with sulphuric acid. 
If the sulphate is hygroscopic, a known weight of stearic acid or of 
paraffin may be added while the crucible is still at —200°—250°. 

B. J. G. 


Estimation of Lead Sulphate in Galena. By Juuius Liwn 
(Dingl. polyt. J., exxi, 192). 


Leap sulphate in galena may be estimated by digesting the finely- 
powdered ore in a cold solution of sodium thiosulphate, and either 
weighing the undissolved residue or estimating the lead in solution. 
The silica in the ore which has been decomposed with nitric acid may 
be freed from the sulphate of lead formed by the oxidation of the lead 


sulphide by the same solvent. 
W. R. 


Analysis of Cobalt and Nickel Ores and of Nickel-glance. 
Separation of Zinc from Nickel and Cobalt. By R. Fre- 
sENIvUS (Chemical News, xxx, 16). 


Ow1nc to the unsatisfactory results of the analyses of the above-named 
ores, the following method is recommended :— 

Method I.—Applicable in particular to nickel-glance. 

An accurately-weighed sample is fused with eight times its amount 
of a mixture of equal parts of sulphur and carbonate of soda; the 
fused mass is treated with hot water ; and the finely crystalline residue 
of metallic sulphides is filtered off and well washed, by which operation 
arsenic and antimony pass into solution. 

After igniting the filter, the residue is treated with fuming nitric 
acid, and evaporated to dryness. The small amount of lead sulphate 
remaining undissolved is not filtered off, but sulphuretted hydrogen 
gas is passed through the acid liquid till the latter is completely 
saturated with it. The filtrate from the sulphides of copper and lead 
is evaporated to dryness ; the ferrous oxide is oxidised with potassium 
chlorate ; a little hydrochloric acid added; and the solution is then 
largely diluted, and carbonate of soda added till the reaction is nearly 
neutral ; then acetic acid is poured in, drop by drop, till a clear brown 
solution of acetate of iron and nickel is formed. This done the 
solution is heated to boiling, and when it is in that state the basic salt 
of iron must at once be filtered off and washed. After this precipitate 
is re-dissolved, and again precipitated in the basic state as before, a 
little of the precipitate must be tested to ascertain whether it is free 
from nickel; if not, the above operation must be repeated till all the 
nickel is removed. The filtrates from the iron precipitate must be 
brought together and evaporated to a moderately small buik. The 
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solution is heated to boiling, and caustic potash is then added in slight 
excess. The hydrated nickel oxide is washed and ignited, and then 
reduced in a stream of hydrogen gas. The resulting metal is now 
brought on a small filter and treated with boiling water to remove any 
traces of caustic potash; after ignition of the filter it is again heated 
ina stream of hydrogen and weighed. The small amount of silica it 
contains is separated by dissolving the metal, and evaporating the 
silica to dryness, and estimating the amount, which is to be subtracted 
from the total quantity. 

Method II.—Especially applicable to cobalt-nickel ores, and for the 
separation of zinc from those metals. (See page 1261 of last volume.) 


E. W. P. 


Estimation of Tartaric and Citric Acids. By E. Fieiscuer 
(Arch. Pharm. [3], v, 97—109). 


1. The two acids are present in a liquid in the free state or combined with 
alkalis. The solution, if necessary, is acidified with acetic acid, potas- 
sium acetate is added in excess, together with an amount of alcohol of 
95° equal to twice the volume of liquid operated upon; after an hour’s 
standing, the precipitate of potassium tartrate is filtered off and dis- 
solved in hot water, and the acid is estimated by means of standard soda 
or ammonia solution. To the filtrate from the precipitated potassium 
tartrate a solution of normal lead acetate is added; the precipitate of 
lead citrate is collected after a while on a filter, washed with a 
mixture of equal volumes of alcohol and water, and removed to a 
beaker, in which it is suspended in water; and sulphuretted hydrogen 
is passed through this mixture. When the lead is completely removed, 
the liquid is filtered, boiled to expel all sulphuretted hydrogen, and 
titrated with soda solution. The above method is applicable in the 
presence of metals which are precipitated by sulphuretted hydrogen 
from an acid solution, provided that no acid but acetic (in addition to 
the two to be estimated) be present. 

2. Acids other than acetic, and Bases other than the alkalis, are pre- 
sent, but only such bases as form soluble compounds with the acids present. 
If metals precipitable by sulphuretted hydrogen are present, these are 
removed (zinc, after addition of sodium acetate), the precipitated sul- 
phides being washed with hot water containing a little acetic acid; to 
the filtrate excess of lead acetate is added ; the precipitate, after being 
washed with a mixture of 2 vols. of alcohol and 1 vol. of water, is 
removed to a beaker; and ammonia (free from carbonate) added. The 
solution, which now contains lead tartrate and citrate, is separated 
from the insoluble part (which is washed with dilute ammonia). To 
the filtrate ammoninm sulphide is added, then a little acetic acid, and 
the liquid is boiled until all sulphuretted hydrogen is removed. After 
filtering off the precipitated lead sulphide, potassium acetate and two 
volumes of alcohol are added to the filtrate, and the precipitate of 
potassium tartrate is treated as already described. In the filtrate citric 
acid is estimated as above; but if the original liquid contained hydro- 
chloric acid, a small quantity of this acid will be found in this filtrate, 
in which case calcium chloride is added to the alcoholic liquid, followed 
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by the addition of ammonia; the precipitate of calcium citrate is col- 
lected, washed with alcohol, dissolved in acetic acid; and the liquid is 
precipitated with lead acetate. The rest of the process is the same as 
that already described. 

3. Lime and phosphoric acid, besides the foregoing bases and acids, are 
present. After the removal of the metals precipitable by sulphuretted 
hydrogen, ammonium acetate in excess is added to the filtrate, which is 
heated to boiling, filtered, and the filtrate, when cold, precipitated with 
lead acetate ; this precipitate is treated with ammonia, whereupon lead 
citrate and tartrate pass into solution ; the remainder of the process is 
the same as that before described. 

That part of the precipitate by lead acetate which is insoluble in 
ammonia, is treated with caustic soda, ammonium sulphide is added, 
then a small quantity of ‘acetic acid, and the liquid is boiled and 
filtered. The filtrate is divided into three portions; in one part sul- 
phuric acid is estimated, in another oxalic acid, and in the third phos- 
phoric acid. 

Estimation of Tartarie and Citric Acids in the Juice of Fruits.—The 
juice, after being cleared as far as possible, is precipitated with lead 
acetate; the precipitate is collected, washed with aqueous alcohol, 
treated with excess of ammonia, and again filtered ; ammonium sulphide 
is added, then lead acetate, and the precipitated lead sulphide removed 
by filtration. Tartaric acid is removed as potassium tartrate ; calcium 
chloride and ammonia are added—with a little aleohol—to the filtrate, 
the precipitate is washed with boiling lime-water in order to remove 
calcium malate ; the residue is then dissolved in acetic acid ; the liquid 
is precipitated with lead acetate ; and the citric acid estimated as already 
described. 

Estimation of the Two Acids in Insoluble Substances.—Crude argol 
is boiled in dilute nitric acid. Ammonium oxalate is added in excess, 
and the liquid filtered while hot; to the filtrate potassium acetate and 
alcohol are added. To determine the citric acid in calcium citrate, the 
substance is dissolved in acetic acid, precipitated with lead acetate, 
and the acid estimated in this precipitate. If both acids are present 
as calcium salts, the substance is dissolved in nitric acid, the solution 
precipitated with lead acetate, and the precipitate treated as already 


described. 
M. M. P. M. 


Estimation of Sugar. By Weiss (Chem. Centr., 1874—395). 


THE angles of rotation for yellow sodium light and for the transition 
tint, are in proportion of 100 to 1049. There is no trustworthy 
formula for converting the values obtained by reading off with a red 
glass into those of sodium light, since different glasses give different 
values. With the red glass used by the author, the proportion was 
25:5: 80. The decoloration of urine with a view to the estimation of 
sugar by the optical method, can and must be avoided, The specific 
rotatory power of cane-sugar is 66:064°, a value which lies between 
that given by Clerget, and that of Pouillet, Schlésing, Barresville and 


Duboseq. 
G. T. A. 


ANALYTICAL CHEMISTRY. 


A Test for Narceine. By A. Voce. 
(Deut. Chem. Ges. Ber., vii, 905). 


On adding chlorine-water to narceine, and then a little ammonia or 
another alkali, a deep blood-red colour is produced, which is not 
destroyed by heat or by excess of alkali. 


Estimation of Tannin. By A. Munrz and RamMspacHER 
(Comptes rendus, Ixxix, 380). 


Tue process depends upon the fact that if a solution of tannin be 
filtered by pressure through skin, it gives up all its tannin, while the 
gummy and saccharine matters, as well as salts of organic acids, pass 
through. A piece of depilated skin is stretched over the head of a 
zinc funnel 6 centimeters in diameter, and to the neck of this an india- 
rubber tube 6 feet long is attached, terminating in another funnel. 
Into the latter the tannin solution is poured, the pressure of the liquid 
causing filtration. The first 5 c.c. of filtrate are rejected, as they con- 
tain albuminous matters from the skin. On evaporating equal bulks, 
say 25 c.c. of the solution before and after filtration, the difference in 
the weight of the residues represents the tannin. The process is 
applicable to all tanning materials. 

A modification of the method, by taking the density before and after 
filtration, will shortly be published. 

GC. &..B. 


Comparative Method of Determining Tanning Materials. 
By E. Scumipr (Chemical News, xxx, 16). 


Nove of the published methods for determining tannin are sufficiently 
precise and rapid for industrial purposes. 

The following modification of Przibram’s method is recommended: 
50 grams of neutral lead acetate are dissolved in 400 grams of alcohol 
of 92 p.c., and distilled water is added to make up 1 litre. A second 
solution is prepared by dissolving 1 gram of tannin in 40 grams of 
alcohol, and diluted with water to 100 c.c. 10 c.c. of the tannin solu- 
tion is taken, 20 c.c. of water added, and the whole heated to 60°. The 
lead-liquor should be then poured into the hot solution, as long asa pre- 
cipitate is formed. Potassium iodide is used to indicate excess of lead. 
If 28 degrees of lead-liquor = 10 c.c. of tannin solution, then 2°8 c.c. 
of the former = 0°10 gram of tannin. 

Preparation of the Sample to be Tested.—Suppose that chestnut-bark 
is to be examined. It is coarsely powdered, and 10 grams are mixed 
with an equal volume of washed sand, and exhausted with water at 
50° or 60°. The filtered jiquid is evaporated to dryness in the water- 
bath in a tared porcelain capsule. After evaporation the capsule is 
weighed, which shows the yield of the bark in aqueous extract. This 
extract is taken up in 40 grams of alcohol at 92°, and water is added 
to make up 100 e¢.c. This liquid is filtered if needful. In this 
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manner the resinous, albuminoid, pectic, and gummy matters are got 
rid of. 

Titration.—The liquid thus prepared is divided into two parts. The 
first, one-third of the entire volume, serves for direct determination of 
the lead acetate. Suppose that a gram of the dry extract of chestnut 
has required—for 10 c.c. of the tannin liquor—in three successive 
experiments, 16, 17, and- 16 degrees of the burette, corresponding 
with 57 per cent. of tannin, which number, however, represents not 
only tannin, but every other substance capable of precipitating acetate 
of lead, previously washed with hydrochloric acid, and dried at 100°. 
The tanning liquor is then treated with bone-black, and the same treat- 
ment is applied to a solution of pure tannin prepared at a standard 
somewhat lower than that indicated for the extract by the first direct 
titration. Jn the present case this solution of tannin should be prepared 
at 55 per cent. 

From one and the same glass tube, about 1 centimeter in diameter, 
two lengths are cut off of 20 centimeters each, and each is drawn out 
at one of its ends. The two tubes are fixed perpendicularly, with the 
point downwards, and plugged with a little carded cotton. Into each 
is put 10 grams of the bone-black, pouring into one of them the second 
part of the tanning liquor under examination, and into the other the 
same volume of the pure solation of pure tannin at 55 per cent. 

20 c.c. of the tanning liquor (which has retained its original brown 
colour in spite of the bone-black) are then taken, and after having 
been heated to 60°, the standard lead-liquor is dropped from the burette 
as before. Two successive trials show 16 degrees, = 8 degrees for 
10 ¢.c., in place of the 16 degrees found for 10 c.c. on direct titration. 
On the other hand, 20 c.c. of the solution of pure tannin require 14 
degrees, or 7 for 10 c.c. Thus it is seen that in the tanning liquor 
(chestnut extract) there is a certain quantity of matter which acts upon 
the standard lead-solution like tannin, corresponding with 1 degree of 
the lead liquor, i.e., to 357-thousandths of a centigram of tannin; 28 
degrees therefore correspond with 10 centigrams. The figure 57 ob- 
tained by direct titration is, therefore, too high by 3°57 per cent., and 


the extract contains 57—3°57 = 53°43 per cent. of tannin. 
E. W. P. 


On the Contamination of Well-water. By Cari Arby 
(Zeitschr. Anal. Chem., vii, 379). 


Tue presence of nitrites in potable waters points to contamination by 
ammonia and organic matters, i.e., to imperfect filtration through the 
ground, or else to the direct addition of impure (generally urinary) 
liquids. The powerful oxidising infiuence of the soil excludes the 
notion of nitrites being formed by reduction—they are the transition 
stage of ammonia passing into nitric acid. 

The formation of iodide of starch on addition of a clear solution ot 
iodide of zinc and starch-paste in presence of dilute sulphuric acid, 
indicates in most cases, not the presence of nitrites, but of finely- 
suspended humate of iron, which, hike all ozonides, on addition of an 
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acid, liberates iodine gradually, while the reaction takes place at once 
with nitrites. 

Schénbein suggested the use of a highly dilute solution of hydrogen 
peroxide as a means of detecting the presence of fermenting bodies in 
potable waters, since many waters have the property of decomposing 
hydrogen peroxide without appropriating the free oxygen. Boiling 
destroys this property. This reaction, according to the author, does not 
depend on the presence of organic or organised matter, but is produced 
by the finely suspended humate of iron, which is decomposed by 
hydrogen peroxide into iron protoxide and water, while oxygen is set 
free. The reaction does not take place after the water has been boiled, 
because the carbonate of lime which is precipitated during the boiling 
carries down the humate of iron mechanically. Hence the iron oxide 
in the soil plays an important part as a purifier, by precipitating organic 
bodies in the form of humus matter and opposing their perfect 
oxidation, 

G. FT. A. 


Technical Chemistry. 


The use of Fluorides in the Manufacture of Glass. 
(Dingl. polyt. J., cexiii, 221—223.) 


Tue Hot Cast Porcelain Company of Philadelphia were the first to use 


cryolite and fluorspar in the manufacture of glass. A milky-white 
glass was manufactured by employing 9 parts of zinc-white, 4 parts of 
eryolite, and 10 of sand. The mixture does not attack the pots very 
strongly. Silicon-fluoride escapes all the time, but the fluorspar is not. 
wholly decomposed, for an analysis gave the following numbers: — 


Ferric and manganic 
Zinc oxide. Silica. Alumina. Soda. oxide. Cryolite. 


6°50 63°4 3°67 5°85 4°40 15°14 


The fluorides communicate the milky appearance to the glass, and 
render it brilliant and strong, with a great refracting power. 
A glass made with fluorspar had the following composition:— 


K,0. Na,O. CaO. MgO. AlOz. MnO. Fe,03 Fl. SiO, 
285 699 1540 108 11:00 2°79 360 1:75 55-2 = 10066 


From this must be subtracted the oxygen equivalent to the fluorine 
found, viz., 100°66—0°73 = 99-93 per cent. 
W. R. 


New Process for the Production of Stucco. By E. ZANpDRIN 
(Compt. rend., Ixxix, 231—234). 


A stucco or cement which sets very slowly and becomes extremely 
hard is prepared by adding a small proportion of alum to plaster of 
VOL. XXVIT. 41 
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Paris. The author obtains a still finer cement, having these qualities, 
by simply plunging the dehydrated gypsum for a few minutes into 
water containing slightly more sulphuric acid than suffices to transform 
into sulphate all the carbonate of calcium which may be present in the 
gypsum. After the liquid has been drained off, the plaster is sub. 
mitted to a heat approaching redness for two or three hours. 


R. R. 


Working up of Tinplate Scraps. By C. Kinzer 
(Dingl. polyt. J., cexi, 469—476). 


In the manufacture of tin-plate objects about 6 per cent. by weight of 
the plate used falls as scrap. The quantity of scrap thus furnished in 
certain localities is very large; thus at Nantes, 368,000 kilos: in 1869; 
at Birmingham 20,000 kilos. weekly; at Paris 50,000 to 60,000 kilos. 
monthly. 

The methods employed by the author to utilise this scrap tin-plate, 
are as follows :— 

1. Boiling the scrap with a dilute nitro-hydrochloric acid solution 

until the tin is completely dissolved. 

2. Precipitation of the tin from the solution containing a mixture of 
ferrous and stannous chlorides by means of zinc, followed by a 
washing of the precipitated tin. 

3. Solution of the tin-precipitate in hydrochloric acid, and crystal- 
lising of the stannous chloride. 

4. Utilisation of the residual scrap iron. 

Good tin-plate contains between 5 and 9 per cent. of tin. The 
thinner the plate the larger is the proportion of tin it usually contains, 
e.g., the French tin-plate contains 1[—2 per cent. more tin than the 
English. In the tinning of iron mixtures of lead and tin are very fre- 
quently used. When lead is present in greater quantity than 10 per 
cent. of the proportion of the tin, these scraps must be kept apart, as 
the working of them in such case is very difficult ; also the iron residue 
is of bad quality. It is best in fact to guard against the purchase of 
scrap-tin of this quality, also of such metal as is covered with paint or 
varnish colours, since the acid fails to remove the colour. The colour 
must be destroyed by heat, and heating is prejudicial, causing a smaller 
yield of tin. It is pointed out as being very necessary in entering into 
a contract for receiving scrap tin-plate that the quality be definitely 
stated in the contract terms. 

Dissolving the Tin from the Tin-plate—A boiling solution is used 
consisting of a mixture of 1 part of crude nitric acid and 10 parts 
crude hydrochloric acid, and so much water that after the boiling the 
liquid shall stand above the scraps from 6 to 8 inches. The vessel 
should be of stone or, cheaper, of tiles, or wood internally covered and 
protected by a lining composed of a mixture of 2 parts of sand and 
1 part of sulphur. A steam-pipe of hardened caoutchouc passes 
in through the vat-bottom, and is joined without to a copper pipe pro- 
ceeding from the boiler. After the boiling, the scrap-iron residue 1s 
washed with water, to extract the tin, quickly raked out of the vat, and 
made up into packages. It is dangerous to store it up loosely on 
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account of tendency to rapid oxidation, even to the attaining of a red 
heat. Buildings have thus been burnt down when used for storing 
scrap-iron. 

Precipitation of the Tin.—The cold solution of mixed stannous and 
ferrous chlorides, possibly containing lead, is treated in a wooden vat 
with scrap-zinc. The solution ought not to be so acid as to cause any 
considerable evolution of hydrogen when the zinc is put in, or zine will 
be wasted. The precipitation of the tin should take about two hours. 
The completion of the precipitation is ascertained by testing a sample 
of the liquid from the vat with hydrogen sulphide. The zinc-scraps 
are now stirred about to detach the adherent tin precipitate as much 
as possible. The precipitate is drained on sail-cloth. 65 to 75 parts 
of sheet-zine are practically required for every 100 parts of tin pro- 
duced. The precipitate is next washed through a metal sieve, the 
meshes of which are each 3 to 4 mm. square, by means of a stream of 
water, and passes on to a filter of sail-cloth. It is washed till free from 
iron, then dried by pressure in sacks, under the hydraulic press. 
The tin precipitate should be at once converted into tin-salt, or at once 
dissolved in hydrochloric acid, or at least treated with a certain 
quantity of hydrochloric acid. If this be not done, the precipitate 
oxidises rapidly, even to ignition, much insoluble oxide being formed, 
which remains as a residue on subsequent treatment with hydrochloric 
acid. 

Utilising the Scrap-iron Residwe—When there is sufficient demand 
for the salt, the manufacture of ferrous sulphate (copperas) from this 
residue is recommended. 

This iron residue was made also into packets of about 5 kilos, and 
was placed in the puddling-furnace in the proportion of from 10 to 20 
parts to 100 of pig, just when the crude metal was in the state of 
strongest agitation. This addition acts beneficially in the case of 
strongly-phosphoretted pig, the quality of the metal obtained being 
improved, besides the quantity. A good white iron was obtained by 
melting the scrap residue in the proportion of 2°5 with borings from 
grey pig, in the cupola-furnace. 

The author furnishes figures showing that the foregoing processes 
yield a very fair profit. 

W. S. 


Corrosion of a Tin Tank. By S. P. SHarpces 
(Chem. News, xxx, 6). 


Tuk tank is question was lined with commercial block-tin contain- 
mg 2 per cent. of impurities, and was perfectly riddled by corro- 
sion. The water, which was free from nitrates, contained but little 
calcium sulphate and sodium chloride; at the spring, after its passage 
through the lead pipes to the tank, it was entirely free from that 
metal. The tin lining was coated with oxide, although there was a 
free circulation of water. 


a W. ¥. 


412 
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Composition of a curious Specimen of Iron produced in the 
working of Heaton’s Steel Plates. Ly J. A. Capeut (Chem. 
News, xxx, 142). 


THE iron in question was almost as white and lustrous as silver, and 
presented a pseudo-crystalline structure, the granules of which the 
mass was made up, parting from each other without difficulty, but 
each one being tough and malleable in itself. It was soft, and in- 
capable of being tempered; it was therefore wrought-iron, sp. gr. = 
7°86. The following is the analysis :— 


C. Si. 8. 2 Fe. 
1121 0°024 0:037 0°436 98°382 = 100. 


Action of Turpentine and Acetic Acid on Lead and Tin. 
By J. M. Merrick (Dingl. polyt. J., cexi, 488). 


A LEAD-LINED vessel containing oil of turpentine was considerably 
acted upon by the turpentine, the corrosion being accompanied by 
the deposition of a white powder consisting of lead carbonate. 

Laurent observed on the lids of zinc vessels in which turpentine 
was kept, coarse white crystals of zinc formate; and Saussure found 
that within nine months 1 volume of oil of turpentine can absorb 
zisth of its bulk of oxygen. In the above cases the turpentine 
evidently acted as the carrier of the oxygen of the air to the metal. 

The behaviour of tin towards acetic acid and oil of turpentine was 
next determined. The metal was in the form of sheet, the acid glacial, 
and diluted with an equal volume of water. 


With Glacial Acetic Acid. 


Weight of tin. Loss by weight. Per cent. Duration of action. 
21,948 
28,780 0°168 0°58 24: hours. 
28,1435 0°6365 2°21 7 ww 
27,655 0°4885 1°74 — « 
27,545 - 0110 0°39 100 _ ,, 
27,537 0 008 0°0008 104 
27,100 0°427 1°54 118 


With Mixture of equal parts Glacial Acid and Water. 


30,209 

30,204 0:005 000017 24, 
30,191 0013 0°0008 70 
30,183 0:008 0:0002 96 
30,180 0°003 0°0001 100 
30,173 0-007 0-0002 104 
30,163 0°010 00003 118 


In oil of turpentine, sheet tin (40°024 grams) lost within 118 hours 
only 0°001 gram. we 
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On Decolorising Charcoals, and their Artificial Production. 
By M. MEtseEns (Compt. rend., lxxix, 375). 


Tus paper describes the successful production of a decolorising char- 
coal, by saturating woody matter with a solution of calcium phos- 
phate in hydrochloric acid, and subsequent calcination, the phosphate 
used consisting of coprolites in small grains from the grey phosphated 


chalk of Ciply (Belgium). 
C. &. P. 


Condition of the Impurities in Coal-gas of High and Low 
Illuminating Power. By C. R. C. Tichzorne (Chem. News, 
xxx, 4—6). 


Ina gas of high illuminating power, a very large proportion of the 
sulphur present is eliminated as sulphurous acid, and in one of low 
illuminating power it will be principally eliminated as sulphuric acid. 
Also if ammonia or aniline be present in the gas, they will be converted 
into nitrous oxide, or one of the other low oxides of nitrogen. A 
description of the methods employed to determine the products of com- 
bustion is given. Experiments are also described to determine whether 
a gas of high illuminating power gives a greater deposit of carbon 
than a low illuminating gas during combustion; this is found to be the 


case. 
a W. F. 


Antiseptic Property of Heavy Coal-oil. By L. Dusaryv 
(Compt. rend., Ixxix, 229—231). 


Heavy coal-oil is remarkably efficacious in arresting and preventing all 
putrefactive action in the contents of privies, which give off no offensive 
odour whatever when about 3 litres of the liquid for each cubic meter 
are thrown into the receptacle. The liquid is itself comparatively free 
from smell; it is quite safe for common use, and it is very cheap, 
having at present no industrial use except for preserving railway 
sleepers. The author suggests various ways in which it might be 
employed in agriculture for the destruction of insects, &c. “— 


Preservation of Wood. By M. Boucueriz 
(Compt. rend., Ixxviii, 1757). 


A 2 per cent. aqueous solution of phenol fails to preserve aspen, plane, 


or pine. 
B. J. G. 


Preparation and Use of Phosphoric Acid for Freeing Sugar 
from Lime. By C. ScueisLeR (Dingl. polyt. J., ccxi, 267— 
277). 

To the concentrated sugar solution from which no more sugar will cry- 

stallise, phosphoric acid is added; this, abstracting the lime, allows a 
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corresponding amount of sugar to crystallise out. 1 part of lime 
suffices to keep 346 parts of pure sugar in solution. The phosphoric 
acid is prepared by the lixiviation of commercial superphosphate ; the 
liquor being afterwards concentrated : the acid phosphate obtained by 
this process is used afterwards as manure. 


m W. FP. 


Results of Fusing together certain Compounds of Aniline and 
Toluidine. By N. Bisanow (Dingl. polyt. J., ccxiii, 229—234), 


THE experiments about to be described were undertaken in order to 
attempt the preparation of fuchsine without the use of poisonous 
materials. Nicholson has a patent for this, viz., by heating together to 
186°—200° 3 parts aniline, 1 part of hydrochloric acid (sp. gr. 1°16), and 
1 part of nitric acid (sp. gr. 1:42). The author’s experiments gave no 
satisfactory results, a dirty violet being the product. He attributes 
this to the too violent action of the nitric acid on the aniline, and to 
moderate its violence, he used the double salt of aniline hydrochloride 
and zine chloride. The proportions employed were in accordance with 
the following equation :— 


8(C,H,N.HCI.ZnCl,) + C.H;N.HCIZnCl, + 3(C,H,N.HNO;) = 
3NH; + 9H,0 + 4C0HigN; + 9ZnCl, + 9HCl. 


He subsequently found that he had attributed an incorrect formula 
to the double salt of zinc chloride and aniline hydrochloride. A pro- 
duct which coloured silk a dirty violet was obtained. In the next 
attempt he prepared the pseudotoluidine hydrochloride + zinc chloride 
separately, and mixed the ingredients in the right proportion for the 
preparation of fuchsine (130 grams, of the double salt, and 35 grams of 
C.H;N.HNO;. A small quantity of aniline used in the manufacture 
of red was added to facilitate the fusion. After heating to 140°—160° 
for three hours, the resulting mass had a violet-red colour, and dyed 
silk dirty reddish violet; the extract with hydrochloric acid gave a 
pink violet colour, and the alcoholic extract a violet blue. A third 
attempt, in which 2(C;H,N).ZnCl, and 2(C,H;N).ZnCl, were heated 
together gave better results. The proportions were taken to agree 
with the equation— 


8(ZnCl, + 2C;H,N) + ZnCl,2C,H,N + 2(C,H,N.HNO,;) = 6NH; +- 
12H,0 + 8C»H,,N; + 9ZnCl,.* 


After addition of a little aniline, the mixture was heated to 170°— 
190° for three hours. On trial, silk took in a pretty good red colour. 
A further three hours heating changed the colour to reddish violet. 
The colouring matter was precipitated with solution of sodium chloride. 
On repeating this experiment, 120 grams of commercial aniline mixed 
with 50 c.c. of a solution of zinc chloride, and 30 grams of nitric acid 
were powdered and heated to 180°—190° for about anhour. If acetic 
or hydrochloric acids be added to render the fusion easier, a bluish 
shade is always produced. If this mixture be heated over a naked 


* The two sides of this equation do not agree.—Ep. 


'— *> SHS Ses eet ee 
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flame, a few minutes suffice to produce the requisite colour. Care must 
be taken to hit the exact time, for if the mixture is not heated long 
enough, the reaction is only partial, and if too long, the product decom- 
oses. The colouring matter may be precipitated with salt as before. 
The author has also obtained fuchsine from nitraniline and com- 
mercial aniline. The double salt of zinc chloride and aniline hydro- 
chloride has the formula ZnCl, + 2(CsH;N.HCl), and crystallises in 
radiating plates. W. R. 


Chromic Oxide as a Mordant. By Gros-Renaup 
(Dingl. polyt. J., cexiii, 234—237). 


Curomium nitrate, prepared by treating a solution of bichrome with 
nitric acid and glycerin, and crystallising out the potassium nitrate, 
may be used as a mordant for various colouring matters, giving with 
alizarin a peculiar red colour; with logwood, grey or black; with 
Brazil-wood, puce colour and gillyflower blue; with cochineal, a false 
carmine ; with yellow colouring matters, yellows; and with catechu, 
wood-colour and yellow. Except with logwood and eatechu, chromic 
oxide cannot be used for dying cotton. To fix the colour it must be 
passed through a bath of sodium carbonate of 3° Baumé, and at a 
temperature of 40°. A mixture of chromium acetate and nitrate may 
be used for steam colours, especially alizarin colours. It is prepared 
thus:—A stoneware pot is warmed, and 3 kilograms of powdered 
bichrome, 4°4 litres of water, and 2°6 litres nitric acid of 36° Baumé are 
are put in; then 0°72 litre of glycerin of 28° Baumé and 4°28 litres of 
acetic acid of 4° Baumé are added slowly to prevent the contents of the 
pot cooling. After all the bichrome is dissolved, the contents of the pot 
are boiled by means of steam in a copper vessel for two minutes; the 
liquid, now deep green, is again transferred to the stoneware pot and 
allowed to stand fora night. The crystals of saltpetre are removed 
and the liquid diluted with water till 1t weighs 12°66 kilograms = 10 
litres of mordant of 31}° Baumé. This mordant may be thickened with 
starch or gum. The colours which may be obtained by steaming and 
soaping with the mordant of 30° Baumé are as follows :— 


Black, with logwood 20 vol. mordant, 100 vol. colour. 
Grey, with logwood 
Olive-green, with logwood and 
quercitron bark 
Brownish - yellow, with yellow 


Yellowish - brown, 
catechu 
Puce colour, with artificial ali- 


Chocolate - brown, with madder 
ame ge 
“938,) 


Ina hie paper on the same subject the author states that 
material for the preceding mordant may be produced by adding 1 litre 
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of solution of the mordant of 30° Baumé to 300 grams British gum. 
The cloth is then printed with the dye, and after drying passed 
through a weak solution of ammonia containing 10 per cent. of com- 
mercial ammonia-solution ; after two or three minutes it is dyed as 
usual with the dyewood or extract, or with natural or artificial 
alizarin. 


W. R. 


On the Direct Combination of Chromic Acid with Wool 
and Silk, and on its application to Dyeing and to the 
Analysis of Wines. By E. Jacquemin (Compt. rend., lxxix, 
523—526). 


NorwitTHsTaNDING the energetic oxidising power of chromic acid, it 
possesses the property of uniting directly with wool and silk, and of 
producing with these fibres of animal origin, without altering them, a 
ellow combination which will bear washing. To dye white wool, it is 

first passed through a bath at 60° containing soda carbonate to the 
extent of about one-fifth the weight of wool, to get rid of the last 
traces of sulphurous acid, and then, after being washed, introduced into 
a bath of chromic acid composed, for each kilogram of wool to be 
dyed, of— 

60 grams 

60, 

40 to 50 litres. 


To obtain a very fine straw-yellow, the wool is kept in the bath for 
some minutes at 30°; to obtain darker shades the skeins are turned for 
20 minutes at a higher temperature, which, however it is useless to raise 
above 60°. The wool is then washed in abundance of water. 

As cotton is not dyed under these conditions, it may thus readily be 
detected when mixed with wool or silk. 

The chromic acid combined with the wool retains some of its 
characteristic properties. Without leaving the animal fibre it may be 
converted into lead chromate, or reduced by sulphurous acid to the 
state of oxide. 

A variety of colours may be produced by further dyeing the yellow 
wool with logwood, madder, Brazil wood, &c. 

Wool so dyed with chromic acid introduced into a natural wine, 
takes, after prolonged ebullition, a characteristic clear brown tint, 
always the same, wherever the wine has been produced. Such wool, 
placed in a mixture of natural wine and water fraudulently coloured, 
takes, if the added colour is influenced by chromic acid, a tint which 
shows clearly the nature of the fraud. — 


Use of the Zinc Bath in Dyeing Wool. 
(Dingl. polyt. J., cexi, 402.) 


A vat of indigo and zinc-dust, recommended by Leuchs, is now in 
general use. But the following has also great advantages :—30 lbs. 
of soda crystals are dissolved in a vat of 500 litres, 2 lbs. of indigo 
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ore stirred in, 15 lbs. of zinc-dust added, and the mixture is well 
stirred. Then 15 lbs. of ammonia, and a solution of 141b. ammonium 
carbonate. It is again agitated, allowed to settle, and heated to 50°— 
62°. It may then be used for dyeing purposes. 

W. R. 


Preparation of Wool before Carding. 
By G. WuirrakerR and J. AsHworrs (Dingl. polyt. J., ecxi, 491). 


Tus operation effects an economy in oil in the usual process of oiling 
the wool. The first treatment is in an alkaline bath. The wool is 
then worked for one or two minutes in an acid bath, at a temperature 
of about 35° C. This bath is composed of 200 gallons water, and 
3 lbs. of commercial sulphuric acid: it serves for the treatment of 
about 200 Ibs. of wool. The wool is now carefully washed and dried. 
Thus prepared, the amount of oil requisite for the oiling process is re- 
duced 50 per cent. The above is the subject of an English patent. 
Ww. & 


Half-dyed Feathers. (Dingl. polyt. J., cexi, 489). 


In the process described, feathers are both dyed and shaded. The 
shading is accomplished by successive treatment in the baths, whereby 
brighter and darker tints are produced. Feathers are coloured dif- 
fereitly also on each half on either side of the quill. In order to carry 
out the process a special mechanical contrivance is used and described 


in the paper. W. S. 


Varnishing of Casks. By A. Kanirz 
(Dingl. polyt. J., cexii, 351). 


170 crams of shellac, 170 grams of Dammar resin (quickly dried), 375 
grams of colophony, and 2 kilos. of 90 p.c. alcohol. The resins are 
coarsely powdered, treated with the alcohol, and placed on the sand- 
bath to dissolve. The bottom is removed from the dry cask, the hoops 
driven tight, and the inside is coated with the solution by means of a 
brush. After an hour a second coat isapplied. This being dry, the lid 
is replaced, the bottom put in, and the neck is coated from without. 
For old casks already pitched inside, another mixture is recommended, 
consisting of 250 grams of colophony, 250 grams of Dammar resin, 275 
grams of oil of turpentine, and 750 grams of alcohol, in which the pre- 
ceding are dissolved by the heat of a sand-bath. This varnish may be 
at once applied without cutting out the old pitch varnish. The cask is 
quickly placed on a bench, as in pitch-varnishing, and before the var- 
nish can dry after one coating, about three tablespoonfuls of varnish 
are poured in and ignited, the cask being placed upright. The whole 
varnish takes fire, and the old pitch is melted at the same time. Before 
extinguishing the flame the lid is replaced, and if the hvops are tight 
the cask is rolled, the whole interior being thuscoated. After this the 
cask is rinsed with water, when it is fit for use as a beer-barrel. After 
use, the brush is left standing in alcohol in a closed vessel. 


W. S. 


PROCEEDINGS 


AT THE 


MEETINGS OF THE CHEMICAL SOCIETY, 
SESSION 1873-74. 


November 6th, 1873. 
Professor Odling, President, in the Chair. 


Edward Collens, Birmingham; W. C. Young, Plaistow; George 
Bult Francis, Coleman Street; John Turner, Lincoln’s Inn; and 
William Edward Porter, Worcester, were elected Fellows. 


The following papers were read :— 


“On the Optical Properties of some Modifications of the Cinchona 
Alkaloids :”” by David Howard. 

‘Preliminary Note on the Oils of Wormwood and Citronella :” by 
C. R. A. Wright. 

“On the Estimation of Nitrates in Potable Waters:” by W. F. 
Donkin. 

“Note on the Action of Iodine Trichloride on Carbon Disulphide:” 
by J. B. Hannay. 


November 20th, 1873. 
Professor Odling, President, in the Chair. 
John Douglas, Portsea, was elected a Fellow. 


The following papers were read :— 


“On the Co-efficient of Expansion of Carbon Disulphide:” by 
J. B. Hannay. 

“On the Action of Hydrogen on Silver Nitrate:” by W. J. 
Russell. 
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“Note on the Action of Zinc Chloride on Codeine:” by C. R. A. 
Wright. 

“On the Chemical Properties of Ammoniated Ammonia Nitrate :’ 
by E. Divers. 

“On the Analysis of a Meteoric Stone, and the Detection of Vana- 
dium in it;” by R. Apjohn. 


’ 


December 4th, 1873. 
Dr. Frankland, Vice-President, in the Chair. 


B. W. Richardson, St. John’s Wood; Charles Field, 
Lewisham; Walter T. Goolden, United University Club; 
Donato Tommasi, Kensington, W.; Edgar Becket Truman, 
Nottingham, T. H. Davies, Wolverhampton; William Masters, 
Bengal; Alexander Campbell Dixon, Warwickshire; James 
Baynes, Hull; Thomas Jamieson, Aberdeen; Robert William- 
son, Harrow; Charles J. H. Warden, Southampton; Francis 
Jones, Manchester; Sidney Knowles Muspratt, Liverpool; 
Felix M. Rimmingtons, Bradford; Edward Clemenshaw, Bel- 
videre, S. E.; Samuel Herbert Cox, Buckingham Street, W.C.; 
and Arthur B. Kitchener, Buckingham Street, W.C., were elected 
Fellows. 


The following papers were read :— 


“Mineralogical Notices:”’ by Nevil Story-Maskelyne and W. 
Flight. 

“On Autunite:” by A. H. Church. 

“ Modification of Bunsen’s Burner for Heating Crucibles in deter- 
mining the Alkalies in Silicious Minerals: ” by Professor J. Lawrence 
Smith. 

Mr. John Williams exhibited some specimens of Crystallised 
Phosphorous acid and Phosphites. 


December 18th, 1873. 
Professor Odling, President, in the Chair. 


Robert H. Davies, Bloomsbury Square; Sydney Trivick, 
Stockwell Park Road; John Smyth, Ireland; E. R. Southby, 
Willis Road, N.W.; E. D. Stone, Manchester; John Sutherland, 
Melbourne ; Carl Schorlemmer, Manchester: and J. C. Souter, 
Nottingham, were elected Fellows. 
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The following papers were read :— 


“On the Preparation of Standard Trial Plates to be used in verify- 
ing the Composition of the Coinage: ” by W. Chandler Roberts. 

“Researches on the Action of the Copper Zinc Couple on Organic 
bodies. IV. On Iodide of Allyl:” by J. H. Gladstone and Alfred 
Tribe. 

“On Tetranikelous Phosphide:” by Dr. Schenk. 

“On Ferrous Anhydro-sulphate:” by T. Bolas. 

“On the Hydrochloride of Narceine:” by C. R. A. Wright. 


January 15th, 1874. 
Professor Odling, ‘President, in the Chair. 


Frederick KE. Harman, Brompton; William Herbert Pike, 
Highgate; Robert Frazer Smith, Greenock; Henry Bowman, 
Washington, Co. Durham; Joseph Reddrep, Crewe; R. L. Taylor, 
Manchester; William Josepk Spratling, Dalston; J. Lawrence 
Smith, Louisville, U.S.; and Owen Davis Owen, Rye-lane, 
Peckham, were elected Fellows. 


The following papers were read :— 

“On the action of Trichloracetyl Chloride upon-Amines ’’—I. Action 
on Aniline: by D. Tommasi and R. Meldola. 

“‘Note on the action of Sodic Ethylate on Ethylic Oxalate and other 
Ethereal Salts:” by H. E. Armstrong. 

“On the Products of the Decomposition of Castor-oil—No. I. Sebacic 
Acid:” by E. Neison. 


February 5th, 1874. 
Professor Odling, President, in the Chair. 


Howard Barrett, Tavistock-square, W.C.; Thomas Pemberton 
Wiltshire, Lewisham; George Whewell, Blackburn; and John 
Young, Greenock, were elected Fellows. 


The following papers were read :— 
“ Preliminary Notice on the Action of Benzyl Chloride on Camphor:” 


by D. Tommasi. 

“Tsomeric Terpenes and their Derivatives—Part II. On the Essential 
Oils of Wormwood and Citronella:”’ by C. R. A. Wright. 

“Preliminary Notice on the Perbromates:” by M. M. Pattison 
Muir. 

“On Two Coals from Cape Breton, their Cokes and Ashes, with some 


Comparative Analyses:”” by H. How. 
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Febrnary 19th, 1874. 
Professor Odling, President, in the Chair. 


J. G. Lyon, New Cross; Francis J. W. Polglase, New- 
castle-on-Tyne; Magnus Ohren, Lower Sydenham, S.E.; Harry 
Grimshaw, Manchester; W. C. Williams, Manchester; Herbert 
Green, Jersey; Henry Tanner, Bayswater; W. Boyle, U.S. 
America ; Thomas Carnelly, Manchester; and Alexander Sexton, 
Manchester, were elected Fellows. 


A Lecture was delivered “On the Detection and Estimation cof 
Adulteration in Food and Drinks,” by Mr. J. Bell. 


March 5th, 1874. 
Professor G. C. Foster in the Chair. 


George Chaloner, Balmes-road, N.; Thomas Charles, Cooks- 
town, Co. Tyrone; H. L. Greville, Finsbury-park, N.; A.S. Napier, 
Manchester; Saranoske M. Nishigarva, South Kensington; John 
Linford, Charlton ; James Armstrong, Liverpool; H. E. Thomas, 
Clifton ; and F. V. 8. Cruse, Ipswich, were elected Fellows. 


The following papers were read :— 


“On the Spontaneous Combustibility of Charcoal:” by A. F. 
Hargreaves. 

“Researches on the Action of the Copper-zinc Couple on Organic 
Bodies—Part V. On the Bromides of the Olefines; Part VI. On 
Kthyl Bromide:” by J. H. Gladstone and Alfred Tribe. 

“Researches on the Preparation of the Organo-Metallic Bodies of 
the C,H, Series of Hydrocarbons:” by D. Tommasi. 

“Note on the Action of Trichloracetylchloride on Urea:’ 
R. Meldola and D. Tommasi. 

“The Agglomeration of Finely-divided Metals by Hydrogen:” by 
Alfred Tribe. 
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March 19th, 1874. 
Professor Odling, President, in the Chair. 


Edward Townley Hardmann, Dublin; Leslie Crassweller 
Hill, Duke-street, Westminster; Thomas William Shore, South- 
ampton; William Kellner, Royal Arsenal, Woolwich; and 
Andrew F. Hargreaves, Faversham, Kent, were elected Fellows. 


A Lecture was delivered “On Dissociation,” by Professor Dewar. 
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Anniversary Meeting, March 30th, 1874. 
Professor Odling, President, in the Chair. 
The following Report was read by the President :— 


It devolves upon me to lay before you a brief statement and record ot 
the position and proceedings of the Society at the conclusion of this, 
its thirty-third year of existence. 

The number of Fellows at the last anniversary was 682; and since 
then 70 Fellows have been elected and paid their admission fees ; but 
the Society having lost by removals, resignations, and deaths 19 Fel- 
lows, the present number is 733, being an addition of 51 to the number 
of last year. The Society has not during the past year elected any 
Foreign member, but has suffered the loss by death of one member, 
leaving the present number of Foreign members 31. 

The present state of the Society is set forth in the following tabular 
statement :— 


Number of Fellows (Anniversary), March 31st, 1873 
BeOS Glewbed 6... cc ccecccccesces PTT TTT TT CTT TTT 


Lost by death, removal, and withdrawal. ............+++- 


Number of Fellows, March 30th, 1874 


Increase 


Number of Foreign Members, March 31st, 1873 
Deceased ; 


Present number 


The Fellows deceased are F. C. Calvert, Charles Davy, Henry 
de Rheims, B. F. Duppa, W. H. Harris, W. J. Hay, Wm. Hus- 
kisson, Henry Bence Jones, Rev. J. H. H. Mitchell, Daniel 
Stone, George Warington, and Thomas Wood. 

The Foreign member deceased is Justus von Liebig. ' 


Frederick Crace Calvert was born in London in 1819, but 
received his chemical, and indeed much of his general education, in 
France, in consequence of which he always spoke with a recognisable 
French accent. He worked chiefly as an assistant in the laboratory of 
the veteran Chevreul. He settled at Manchester in 1846, and became 
Professor of Chemistry at the Royal Institution of that city. From 
1846 to the date of his death, which took place in the autumn of last 
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year, he devoted himself, with great success, to the investigation of 
various problems in industrial chemistry, and indeed there are few 
branches of industrial chemistry—tanning, iron puddling, sugar 
refinery, coal desulphuration, chlorate of potash manufacture, disinfec- 
tion, coal-tar colour preparation, &c., with which his name is not more 
or less associated.. More especially has he been known of late years as 
a manufacturer of coal-tar products, more particularly carbolic acid 
and cresylic acid, and as an investigator of their power as disin- 
fectants. 

He died of typhus, on his return home from the Vienna International 
Exhibition. 


Mr. Charles Davy, who died on July 3, 1873, at the advanced age 
of 76, was one of the earliest promoters of the Pharmaceutical Society, 
and for upwards of 30 years he was the senior member of the well- 
known firm of Davy, Mackmurdo, and Co. 


Baldwin Francis Duppa was born of English parents at Rouen, 
in Normandy, February 18, 1828. He received his early education at 
the school of M. de Fellenberg, at Hofwyl, near Berne, where he acquired 
a knowledge of the French and German languages, and a considerable 
degree of manual skill, more particularly in carpentering. After some 
time spent at an English school and under private tuition, he proceeded 
to Cambridge, but left without taking a degree. He acquired, how- 
ever, under the auspices of Professor H. Miller, a taste for, and some 
acquaintance with, mineralogy, which he turned to good account 
during a subsequent visit to Italy, from which he returned in 1854. 
In 1855 he entered upon the study of chemistry as a pupil of 
Dr. Hofmann, at the Royal College of Chemistry. In 1857 he in- 
vestigated the action of sulphuric acid upon salicylic acid, and thereby 
obtained sulphosalicylic acid. He afterwards prepared and investi- 
gated the bromide of titanium. 

After leaving the College of Chemistry he worked for some time in 
conjunction with our senior Secretary, Mr. W. H. Perkin, mainly on 
the halogen derivatives of acetic and succinic acids, which led to the 
artificial formation of glycollic and of tartaric acid. In 1860 he asso- 
ciated himself with Dr. Frankland, and the two colleagues worked 
together, at first in the laboratory of St. Bartholomew’s Hospital, after- 
wards in that of the Royal Institution. The chief results of their 
researches were the discovery of boric ethide, of mercury ethide and 
methide, and of the synthesis of acids belonging to the acetic, acrylic, 
und lactic series. The work of the two chemists came to an end on 
Dr. Frankland’s removal from the Royal Institution to the Royal 
College of Chemistry in 1867. It was to have been recommenced on 
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the completion of Dr. Frankland’s new laboratories at South Ken. 
sington, but on the 10th of November last, Mr. Duppa, whose health 
had always been delicate, died of consumption at Burleigh Salterton, 
Devonshire, in the 45th year of his age. 

Mr. Duppa was elected a Fellow of the Royal Society in 1867. He 
married, in 1869, Adeline Frances Mary Dort, only surviving 
child of J. H. Dort, Esq., barrister-at-law, of Brent House, near 
Ringwood, Hants. He leaves a widow and one child. 

Mr. Duppa was a landholder and justice of the peace. In addition 
to his scientific attainments, he was a man of varied accomplishments, 
taking a large interest in art, and possessing no inconsiderable artistic 
skill. 

He was a kindly-hearted, genial man, devoting himself to scientific 
investigation with an earnestness and single-heartedness altogether un- 
surpassed. His manipulative skill and fertility of resource were 
remarkable, but not less so were his enthusiasm for his integrity asa 
scientific explorer, as a distinguished amateur man of science. 


William Harry Harris was the son of a chemist and druggist at 
Northampton, and was born at Northampton in May, 1833. He was 
educated first at a small school at Northampton, and afterwards at the 
Proprietory School at Leicester. On leaving school he was apprenticed 
to Mr. Watson, chemist and druggist, at Cambridge, where he worked 
hard, and made great progress in botany and chemistry. He then went 
to London, and studied at the laboratory of the Pharmaceutical 
Society, where he passed all his examinations, and was elected a 
member of that Society. About the year 1855 he went to Northamp- 
ton, and commenced business as a chemist, druggist, and soda-water 
manufacturer. During the time he was in business there, he held the 
office of Chemist to the Corporation, and was largely engaged by 
farmers, manufacturers, and dealers in oil-cakes and manures, in 
examining these products. At this time he published several articles 
upon the examination of oil-cakes and manures, in which he displayed 
considerable knowledge and ability, both in the chemical and micro- 
scopical study of these subjects. About the year 1866 he disposed 
of his business, and devoted himself entirely to the professiou of a con- 
sulting and analytical chemist, but finally became connected with a 
brewery, which did not prove a fortunate undertaking; and disputes 
having arisen between himself and his partners, he retired out of the 
concern and went to Bombay, where he soon acquired a considerable 
connection as a consulting and analytical chemist, and was appointed 
in 1872 a juror to the Great Exhibition of that city. 

He died November 8th, 1873, through an injury to his head brought 
on by an accident while bathing. 
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William John Hay was the son of John Gavin Hay, M.A., of 
Aberdeen. He was born on the 20th November, 1804, in Walworth, 
and received his early education at a private school in Newington, 
Surrey. A taste for experimental science developed itself within him at 
an early age, and he devoted his holidays, as a schoolboy, to the con- 
trivance of apparatus and to chemical experiments. Having served an 
apprenticeship as a pharmaceutical chemist, he established himself in 
business at Portsmouth in 1829. His taste for experimental science, 
his ingenuity in constructing mechanical appliances for various pur- 
poses connected with naval service, and his skill in all matters con- 
nected with practical electricity, combined with his great readiness to 
impart information, led him to make a wide circle of acquaintance in 
the naval service, and to be frequently consulted by official authorities 
at Portsmouth. The result was his appointment in 1845 as Chemical 
Referee attached to the Portsmouth Dockyard, where his services were 
applied to the inspection of stores supplied to the Admiralty. Subse- 
quentiy he delivered courses of lectures to the naval cadets, engineers, 
&e., at Portsmouth, Mr. Reed, the late Chief Constructor of the Navy, 
having been among his pupils. He devoted much time and labour to 
the devising and perfecting of inventions specially for naval use, 
among the most successful of which may be mentioned the service 
“fighting lanterns” for ships’ use, a protective composition for ships’ 
bottoms, which proved one of the most efficient anti-fouling materials, 
and a variety of waterproof glue. For many years Mr. Hay devoted 
his time exclusively to his official work, and he was much respected 
as a conscientious public servant. 

In 1869, under Mr. Childers’ administration of the Admiralty, the 
post held by Mr. Hay was abolished, and the disappointment which 
this loss of position occasioned tended much to affect his health per- 
manently, while his comparatively straightened circumstances, result- 
ing from the substitution of a very moderate pension for his official 
salary, gave him much anxiety respecting the prospects of his wife and 
family. His death was sudden, while on a visit to a friend in Septem- 
ber, 1873. 

Mr. Hay’s integrity of character and great goodness of heart made 
him beloved and respected by a large circle of friends. 


Henry Bence Jones was born at Thorington Hall, in Suffolk, 
on the 30th of December, 1813. He was educated at Harrow, 
and afterwards at Trinity College, Cambridge. Having taken his 
degree of M.D., he studied at Giessen under Liebig in 1841, and 
became afterwards one among the master’s English exponents, satis- 
fied that all sound pathology and therapeutics moved on a basis of 
exact chemical knowledge. He became in succession Assistant-Physi- 
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cian and full Physician to St. George’s Hospital. In his own particular 
department of his profession he had arrived at the highest eminence, and 
was reaping the successful reward of his past devotion, when his career 
was arrested by severe illness, which, though he survived for several 
years, it was but with a damaged, enfeebled frame. The last years of his 
life were spent in a condition of great bodily weakness, and on the 
least want of caution, great bodily distress. But with a full knowledge 
of his condition, he retained his cheerfulness to the last, and to the 
last took an interest in every record of scientific progress, and espe- 
cially in progress made at the Royal Institution, to the interests of 
which he devoted himself with a constancy and sincerity that knew no 
bounds. He died at his house in Brook Street, Hanover Square, on 
April 20th, 1873. 

Dr. Bence Jones was a contributor of many valuable researches 
on points of pathological chemistry, his most remarkable research, 
perhaps, being that in which (in conjunction with Dr. Dupré) he esta- 
blished the existence of an easily transformable quinine-like substance 
in most of the tissues of the animal body. 

He was the author of a volume of Lectures on some of the Appli- 
cations of Chemistry and Medicine to Pathology and Therapeutics ; of 
a work on the Life and Letters of Faraday; and of a work on the Royal 
Institution, its Founders and First Professors. He also published an 


English abstract of Du Bois Reymond’s “ Researches on Animal 
Electricity,” and was, jointly with Dr. Hofmann, the editor of many 
successive editions of his friend Fownes’ well known ‘ Manual of 
Chemistry.” With some little irritability of manner—a usual con- 
comitant of the physical disorder from which he suffered—a kinder 
hearted man or a truer friend never existed. 


Daniel Stone was born at Ancoats, Manchester, in 1820. He was 
the son of a successful tradesman in Manchester. As a boy he was 
educated at Drontield, in Derbyshire, then was apprenticed to the 
medical profession (under Dr. Kay-Shuttleworth); he afterwards 
entered the University of Edinburgh, where he completed his studies. 
Being an especial favourite of Dr. Reid, he elected to adopt chemistry 
as his profession. He began to give public lectures on chemical sub- 
jects, when very young, at the Chatham Street School of Medicine, 
Manchester. He lectured in nearly all the principal towns in Lanca- 
shire and Yorkshire. He was elected life member of the Hull Insti- 
tute, Liverpool Mechanics, Manchester Atheneum, &c., for lectures 
delivered by him to those institutions. He was an energetic lectuver 
for the Manchester and Salford Sanitary Association in its younger days. 

For the last twenty-five years he held the Chemical Chair, and 
lectured each winter and summer session, at the Manchester Royal 
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School of Medicine, the honorary duties of Dean being also discharged 
by him. In 1866 he was consulted by the Justices of Lancashire, and 
successfully applied enchlorine (by the agency of the police) for dis- 
infection in cattle plague, 119 officers being personally instructed by 
him to carry out his system. 

He practised strictly as an analytical and consulting chemist, having 
no interest in the working of patents or chemical works. 

He died at Cheadle, in Cheshire, on June 14th, 1873, where he had 
resided upwards of twenty years, of hemoptysis—pulmonary conges- 
tion—after an illness of seven weeks. 


George Warington, the second son of the late Robert Waring- 
ton, F.R.S., was born at South Lambeth on June 28th, 1840. The 
family shortly afterwards removed to Apothecaries’ Hall, and here the 
greater part of his life was spent. His father, regretting the time he 
had himself spent at school over Latin and Greek, determined to 
educate his children at home. The education was of a desultory cha- 
racter, but the boys were early introduced into their father’s laboratory, 
and attended chemical lectures, and a love of science was thus early 
created. The favourite studies of George, as a lad, were botany and 
arithmetic. Feeling, as he grew older, his educational deficiencies, he 
joined the Crosby Hall evening classes (now the City of London 
College) in 1858, and while working there teok the first prizes for 
chemistry, botany, and German at the Society of Arts’ examinations, 
and also a first class certificate in physics. At the Church of England 
Young Men’s Society, of which he was an active member, he also 
acquired some Greek. In 1859 he became foreman of the laboratories 
at Apothecaries’ Hall, and in 1862 was appointed assistant to his father. 
In the following year he became a Fellow of the Chemical Society. It 
was at this period that he commenced his career as an author, and pub- 
lished anonymously his first work, ‘‘The Historic Character of the 
Pentateuch Vindicated.” This is hardly the place in which to enumerate 
his many subsequent contributions to critical and evidential theology ; 
they have been highly praised by competent critics for the amount of 
study, original thought, and logical clearness which they display, and 
it is on these writings that his reputation will chiefly rest. In 1865 
Mr. Warington obtained the Actonian prize of 100 guineas awarded 
every seven years by the managers of the Royal Institution, the sub- 
ject appointed for the essay on this occasion being ‘‘ The Phenomena of 
Radiation as Exemplifying the Wisdom and Beneficence of God.” In 
the following year his father resigned his position as Chemical Operator 
at Apothecaries’ Hall, and his son George was appointed his suc- 
cessor. In this position, however, he did uot long continue, his desire 
for a wider field of study leading him to give up the post, and proceed 

4mu 2 


1204 PROCEEDINGS OF THE CHEMICAL SOCIETY. 


to Cambridge: he entered at Caius College in Easter 1869. His life 
at Cambridge was most congenial to him, affording as it did ample 
opportunities for his favourite studies. He obtained a scholarship in 
chemistry at his College, and also the prizes in two successive years 
for moral philosophy and political economy. Being an excellent 
speaker and debater, he was chosen President of the Cambridge Union 
in his third term—an unusual occurrence. Notwithstanding the many 
fresh demands on his time, his activity as an author did not diminish, 
and he found time while at Cambridge to write two of his best books. 
In May, 1871, symptoms of lung disease began to appear, but he 
could not be persuaded to take rest, as the tripos examination he was 
preparing for was in the following autumn. His strength, however, 
in a few months so seriously diminished that he was obliged to give up 
his intention of taking both natural and moral science, and confined 
himself to the former only. In the tripos he succeeded in obtaining a 
place in the first class, and after the examination proceeded at once to 
Budleigh Salterton, in Devonshire. At first he seemed to recover 
strength, and accepted the post of Natural Science Master at Charter- 
house School, but a violent attack of hemorrhage obliged him to 
resign before he had entered on his duties. He remained in Devon- 
shire for some time, continuing to occupy himself with his pen, but 


strength failing, he determined to leave England, and in August, 1873, 
he sailed for Natal. The voyage was productive of much good, but 
the improvement was not sustained, and he finally died at Pieter- 
maritzburg on February 25th, 1874, aged 33. Mr. Warington 
married while in Devonshire, but leaves no family. 


Justus Liebig was born at Darmstadt on May 13th, 1803, aud 
was educated at Bonn and Erlangen. On the introduction of Hum- 
boldt, he pursued his chemical studies at Paris in the Laboratory of 
M. Gay-Lussac. In 1823 his first paper appeared in the “ Annales 
de Chimie et de Physique ”’—“ Memoire sur l’Argent et le Mercure 
fulminant.” In 1824 he was nominated Professor Extraordinary, and 
in 1826 Professor in Ordinary at the University of Giessen. Liebig 
remained at Giessen for twenty-eight years—the most active period of 
his life. In 1852 he left Giessen to become Professor of Chemistry at 
the University and President of the Academy of Sciences at Munich. 
He died at Munich on the 18th of April, 1874, in the 72nd year of his 
age. 
The career of Liebig was by no means eventful, and the chief interest 
that attaches to the life of the man consists in the record of his work. 
If I bestow but a passing glance at this, it is for a reason which you 
will all appreciate, and, I think, deem more than satisfactory. Between 
two and three years have now elapsed since the delivery of our 


PROCEEDINGS OF THE CHEMICAL SOCIETY. 1205 


second Faraday Lecture. It is now my privilege to announce to you 
the arrangements that have been made for the delivery of a third 
Faraday Lecture. This lecture is arranged to be given soon after the 
Vacation, that is to say most probably in November next. The 
Lecturer will be our old friend Dr. Hofmann, and the subject will be a 
discussion of the chemical work of his early master—Justus Liebig. 

Still, while leaving it to our Faraday lecturer to enter into detail, 
and discuss in his own attractive and forcible manner the work of 
Liebig, it is impossible to let the present occasion pass without a 
tribute to the memory of the founder of Organic Chemistry, as we now 
understand it, and directly or indirectly the teacher of nearly all 
those by whom organic chemistry has subsequently been prosecuted. 
Prior to Liebig’s time organic chemistry was essentially the organic 
chemistry of Scheele, that is to say, the chemistry of the elements 
of animal and vegetable life. Liebig made organic chemistry, the 
chemistry of the products of decomposition of these bodies. 

To his own countrymen, Liebig’s views must ever stand in high 
estimation, from his having brought back to Germany the prestige of 
being the home and centre of chemistry—a prestige it seems destined 
long to retain. While in Sweden there was the succession of Berge- 
mann and Scheele and Berzelius; in England the succession of 
Black, Cavendish, Priestley, Davy, Wollaston and Dalton; in 
France, the succession of Lavoisier, Berthollet, and Gay-Lussac, 
Germany had no other name than that of Klaproth to fill up the 
interval between the ancient régime of Becher and Stahl, and the 
regime of the great modern ruler, Liebig. 

Possibly the earnestness, the strong convictions, the brilliant imagi- 
nation, the wide grasp of the man may have rendered him at times 
rash in his speculations, hasty in his conclusions, and bitter in his 
controversies; but it is to his wide-spreading sympathy with chemistry 
in every form, and in its every application, that the present position 
of chemistry as a constituent part of the life of the present century is 
mainly due: so that it is doubtful whether science owes most to the 
inventor of the combustion-furnace with its potash-tube, and to the 
expositor of the doctrine of compound radicals, or to the brilliant and 
energetic expounder of the application of chemistry to agriculture, to 
physiology, and to the arts of domestic life. 


At the last anniversary, it was my predecessor’s good fortune to be 
able to congratulate the Society upon the increasing activity of its 
members, as shown by the increase in the number of communications 
made by the Society. This increase of activity has been well sustained 
during the past year. The number of communications made to the 
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Society in the year ending March, 1872, having been 22, the number 
in the following year was 58, and the number in the year now ending 
is 53. The following is the list :— 


Table of Papers since March 30, 1873. 


I. “On a method of Determining with great exactness the Specific 
Gravity of Liquids: ” by Dr. H. Sprengel. 

II. “Researches on the Action of the Copper-Zinc Couple on 
Organic Bodies. (No. II on the Iodides of Amyl and Methyl):” 
by Dr. J. H. Gladstone and A. Tribe. 

III. “On Cymene from various Sources:” by Dr. ©. R. A. 
Wright. 

IV. “Communications from the Laboratory of the London Institu- 
tion. (No. XI. Action of Acid Chlorides on Nitrates and 
Nitrites.) Part I. Action of Acetic Chloride:” by Dr. H. E. 
Armstrong. 

V. “On a new class of Explosives:” by Dr. H. Sprengel. 

VI. “On Zirconia:”’ by J. B. Hannay. 

VII. “On Pyrogallate of Lead:” by W. H. Deering. 

VIII. “ On the Dioxides of Calcium and Strontium:”’ by Sir John 
Conroy, B.A. 

IX. “On a new Ozone Generator:” by T. Wills. 

X. “On the Behaviour of Acetamide with Sodium-alcohol:” by 
W.N. Hartley. 

XI. “On Iodine Monochloride:” by J. B. Hannay. 

XII. “ On Triferrous Phosphide:” by Dr. Schenk. 

XIII. “On Sulphur Bromide:” by J. B. Hannay. 

XIV. ‘‘ Researches on the Action of the Copper-Zine Couple on 
Organic Bodies. (III. On Normal and Isopropyl Iodides:” 
by Dr. J. H. Gladstone and A. Tribe. 

XV. “On the Influence of Pressure on Fermentation. Part II. 
The Influence of Reduced Atmospheric Pressure on the Alco- 
holie Fermentation: ’’ by Horace T. Brown. 

XVI. “On Cymene from various Sources Optically considered :” 
by Dr. J. H. Gladstone. 

XVII. “On the Action of Bromine on Alizarin :” by W. H. Perkin. 

XVIII. “On some Oxidation and Decomposition-products of Mor- 
phine-derivatives:” by E. L. Mayer and Dr. C. R. A. 
Wright. 

XIX. “On the Decomposition of Tricalcic Phosphate by Water :” 
by R. Warington. 

XX. “Communications from the Laboratory of the London Insti- 
tution. No. XII. On the Nature and some Derivatives of 
Coal-tar Cresol:”” by Dr. H. E. Armstrong and S. Field. 
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XXI. “ On a new Tellurium Mineral, with Notes on a Systematic 
Mineralogical Nomenclature: ”’ by J. B. Hannay. 

XXII. “ Note on a Relation among the Atomic Weights:” by J. 
A. R. Newlands. 

XXIII. “ Oenathylic Acid and Normal Hepty! Alcohol:’’ by Harry 
Grimshaw and Carl Schorlemmer, F.R.S. 

XXIV. “ Monthly Analytical Examination of the Harrogate Spas, 
1872:” by R. Hayton Davis, F.C.S. 

XXV. “ On the Optical Properties of some Modifications of tlie 
Cinchona Alkaloids:”’ by David Howard. 

XXVI. “ Preliminary Note on the Oils of Wormwood and Citron- 
ella:” by Dr. C. R. A. Wright. 

XXVII. “ On the Estimation of Nitrates in Potable Waters:” by 
W. F. Donkin. 

XXVIII. “ Note on the Action of Iodine Trichloride upon Carbon 
Disulphide:” by J. B. Hannay. 

XXIX. “ On the Coefficient of Expansion of Carbon Disulphide:”’ 
by J. B. Hannay. 

XXX. “ On the Action of Hydrogen Silver Nitrate:”” by Dr. W. 
Russell. 

XXXI. ‘* Note on the Action of Zine Chloride on Codeine:” by 
Dr. C. R. A. Wright. 

XXXII. “ On the Chemical Properties of Ammoniated Ammonia 
Nitrate:”” by Dr. Divers. 

XXXIIT. “ On the Analysis of a Memnaste Stone and the Detection 
of Vanadium in it:” by R. Apjohn. 

XXXIV. “ Mineralogical Notices:” by Nevil Storey-Maskelyne 
and W. Flight. 

XXXV. “ On Autunite:”? by A. H. Church. 

XXXVI. “ On the Preparation of Standard Trial Plates to be used 
in Verifying the Composition of the Coinage:” by W. 
Chandler Roberts. 

XXXVII. “ Researches on the Action of the Copper-Zinc Couple 
on Organic Bodies (IV. On Iodide of Allyl):” by Dr. J. H. 
Gladstone and A. Tribe. 

XXXVIII. “ On Tetranickelous Phosphide:’’ by Dr. Schenk. 

XXXIX. “ On Ferrous Anhydrosulphate:” by T. Bolas. 

XL. “ On Hydrochloride of Narceine:” by Dr. C. R. A. Wright. 

XLI. “ On the Action of Trichloracetyl Chloride upon Amines. No.1, 
Action on Aniline:” by D. Tommasi and R. Meldola. 

XLII. “ Note on the Action of Sodic Ethylate on Ethylic Oxalate 
and other Ethereal Salts:” by Dr. H. E. Armstrong. 

XLIII. “ On the Products of the Decomposition of Castor Oil. No. 1, 
Sehacic Acid:” by E. Neison. 
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XLIV. Preliminary Notice on the Action of Benzyl Chloride on 
Camphor:” by D. Tommasi. 

XLV. “ Isomeric Terpenes and their Derivatives, Part III. On the 
Essential Oils of Wormwood and Citronella:’’ by Dr. C. R. A. 
Wright. 

XLVI. “Preliminary Notice on the Perbromates:” by M. M. 
Pattison Muir. 

XLVII. “‘ On two Coals from Cape Breton, their Cokes and Ashes, 
with some Comparative Analyses:” by Dr. H. Howe. 

XLVIII. “ On the Condition of the Spontaneous Inflammability of 
Charcoal:” by A. F. Hargeaves. 

XLIX. “ Researches on the Action of the Copper-Zinc Couple on 
Organic Bodies (No. IV. On Ethyl Bromide) :” by Dr. Glad- 
stone and A. Tribe. 

L. “ Researches on the Action of the Copper-Zinc Couple on Organic 
Bodies (Part V. On the Bromide of the Olefines):” by Dr. J. 
H. Gladstone and A. Tribe. 

LI. “ Action of Hydrogen on finely-divided Metals:” by Alfred 
Tribe. 

LIT. “ Action of Trichloracetyl Chloride on Urea:” by D. Ton- 
masi and R. Meldola. 

LIII. “ Researches on the Preparation of the Organo-metallic Bodies 
of the C,H, Series:”? by D. Tommasi. 


In addition to these original communications, four lectures have 
been delivered to the Society, each in its way of great interest, and all 
contributing to the advancement of chemical knowledge either in its 
purely scientific aspect or in its practical applications. 

These lectures are as follows :— 

** On the Heat produced by Chemical Combination : ” by Dr. Debus. 

“On Isomerism:”’ by Dr. H. E. Armstrong. 

“On the Detection of Adulteration in Food and Drinks:” by 
Mr. James Bell. 

“On Dissociation:” by Mr. James Dewar. 

As bearing upon the progress of chemical research in this country, I 
might call attention to some facilities afforded and inducements offered 
which do not seem to be sufficiently known among those who should 
be most interested. For some time past this Society has allotted a 
certain proportion of its income to make, if called upon, small grants 
of money to meet the actual expenses incurred in investigations, and 
one such grant was made by the Council at its last meeting. Still 
the calls made in this way upon the Society are very few, nor, having 
regard to the great increase in our working expenses, is it, perhaps, 
desirable at present that they should be very many—thongh, on the 
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other hand, considering the smallness of the maximum amount autho- 
rised to be granted in any one case, and the liberality by which those 
of our Fellows who can afford it have always responded to any want 
felt by the Society, it is not to be feared that any application made to 
the Council will be refused on the ground of insufficient funds. But, 
in addition to this, and in addition to the grants of greater or less 
amount ynade by the British Association, it should be known that the 
Royal Society, partly out of its own trusts and partly from a grant 
of £1,000 a-year made to it by Government, has the means of aiding 
research by pecuniary assistance of considerable magnitude, and that 
applications from any worker who can show that a grant from the 
Society will be the means of enabling him to prosecute good work, 
will be received with every consideration by the Society. In former 
years, indeed, chemists were among the largest and most frequent, and 
I will add not least willing recipients of Royal Society grants, and if 
they are otherwise at present, it is not, I am sure, from any disposition 
on the part of the Royal Society to disregard chemical applications. 

The other point to which I would call attention is the increasing 
inducements offered to the student of natural science at the older 
universities. - Every year there are now offered by the different 
colleges of Oxford and Cambridge a considerable number of scholar- 
ships of the total value of from £200 to £300 pounds each, as prizes to 
be gained by chemical students who are prepared to pass through the 
university curriculum in natural science; and, in addition, not a few 
Fellowships of about the same value annually, are awarded, both as an 
inducement and as a means for further pursuance of the subject, and 
although it is possible that the exact form of these rewards and induce- 
ments may hereafter undergo some modifications, the probability is 
strong that in number and usefulness they will undergo only an 
increase. 

I can hardly allow this occasion to pass without congratulating the 
Society upon its entering into possession of the premises in which we 
now meet. In our commodious new library—in our journal-room, 
tea-room, committee-room, council-room, and cffices, our gain is incon- 
testable, and our new acquisition altogether most satisfactory. On 
the other hand, it cannot be denied that our meeting-room is, in some 
respects, not entirely successful. The ventilation and illumination, 
though greatly improved, are still not wholly satisfactory ; but on this 
point I think we may look forward to achieving, before long, an un- 
questionably good result. A more serious matter is the difficulty of 
access to, and departure from the seats at the back of the meeting- 
room, and the want of space between certain of the seats themselves. 
All T can say on this point is, that the Council were not unaware of 
these inconveniences, and are giving them their best consideration, 
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with the view tc remedy them as far as possible, and that here, also, 
considerable improvement may shortly be anticipated. 

Our preparation-room, for experimental illustration of the matters 
brought before the meetings of the Society, is still incomplete and un- 
furnished. The Council look forward, however, to its contributing 
hereafter in a very important degree to the interest and value of our 
meetings. Chemistry has to do so largely with phenomena which can 
in one sense or other, be observed, and that can only be fully appre- 
ciated by one kind or other of observation, that any means of facili- 
tating or affording the possibility of observation of the new phenomena 
and results brought forward at our meetings, must be of the greatest 
advantage, and one of the strongest justifications of our coming to- 
gether. 

In congratulating the Society upon its removal to these premises, I 
think I ought to put on record in a formal way the extent of obligation 
due from the Society to its permanent officers, whose exertions in the 
matter at the close of our last session, and throughout the vacation, 
were most continuous, serious, and indefatigable. Moreover, the thanks 
of the Society are due to Mr. Barry, the architect, and Mr. Ruddle, 
the clerk of the works, for their ever-ready attention te the require- 
ments of the Society, as expressed by its officers, and for their endea- 
vour in every way to carry out the Society’s wishes. 

One further point in connection with our removal, too serious to be 
passed over in silence, is the expense thereby incurred, on which the 
Treasurer will give you some detailed information. 

Although the bookcases in the library, the gas-fittings, and some 
‘other fixtures were provided for the Society by Government, and 
although all that was useful in our old rooms, including the historic 
seats which for so long formed part of the furniture of the Royal 
Society’s Rooms at Somerset House, has been made available here, 
nevertheless the expenses incurred have been very heavy. 

I believe, however, that they have been advantageously incurred, 
and I am sure that they were carefully considered. For every large 
item contracts were obtained, and by the pains taken and care exer- 
cised, more especially by Dr. Russell and the Treasurer, a saving of 
no inconsiderable amount was effected for the Society. 

In addition to the expenses already incurred, the Society must, 
moreover, look forward to a considerable increase in its general work- 
ing expenses—increase of accommodation being here, as elsewhere, 
accompanied by an increase of cost for maintenance. 

In the year ending March 1872, the total working expenses of the 
Society were £1,378, and the total receipts £1,478, excluding a grant 
of £100 from the British Association, and a subscription of £52 from 
Fellows towards the expenses of the Journal. 
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In the year ending March 1873, the total expenditure of the Society 
was £1,508, and the total receipts £1,609, excluding a subscription by 
Fellows of £257 to the expenses of the Journal. 

In the year now ending, March 1874, the total working expenditure 
of the Society, excluding the amount expended in fittings and furniture, 
has been £1,829, and the total receipts £1,692, excluding the grant of 
£200 from the British Association and a subscription by Fellows of 
£271 to the expenses of the Journal. 

Altogether our receipts increase at the rate of about £100 annually, 
and we may fairly expect an increase to about this amount in the 
course of the ensuing year. What will be the increase in our expenses 
next year it is difficult to foresee, but it will certainly include some 
heavy items not borne at all, or borne but to a very partial extent, 
during the financial year now completed. But of these our Treasurer 
will be able to give you at any rate some indication. 

While, however, we must expect a heavy increase in our expenses of 
next year and the following years, we have no reason to expect in the 
following years a heavy rate of increase above the expenses of next 
year, certainly not a rate of increase proportional to the rate of in- 
crease in receipts which from past experience we may reasonably 
expect. 

There is one item of increase of expense to which attention should 
perhaps be directed, namely, that incurred for the Proceedings of the 
Royal Society. At the present time the Royal Society provides those 
Fellows of the Chemical Society who are not also Fellows of the Royal 
Society, with the Proceedings of the Royal Society, for a sum which 
only just suffices to pay the actual cost price of the numbers of copies 
provided, so that the Chemical Society is hardly in a position to ask 
the Royal Society for any reduction of price. Originally the Fellows 
of the Chemical Society received the Proceedings of the Society for 
less than their cost price, and in this way the payments of the 
Chemical Society for these Proceedings have increased from £20 in 
1861 to £50, including cost of delivery, at which they stood in 1872, 
and thence to £104, excluding cost of delivery, at which they now 
stand. Should the cost of these Proceedings continue to increase, and 
should the margin of excess of income beyond expenditure of the 
Society become narrowed, it may become necessary for the Council to 
take into serious consideration the propriety of continuing its present 
arangement with the Royal Society. The Chemical Society being 
instituted for the express purpose of cultivating and distributing 
chemical knowledge, it is doubtful how far this Society, supposing its 
funds to be only just adequate for the fulfilment of its own proper 
objects, would be justified in devoting so large a proportion of its funds 
to the spread, although among its own members, of scientific informa- 
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tion, of which but a very small portion is strictly chemical, and that 
portion capable of being communicated to the Fellows by means of its 
own Journal. 

The Journal of the Society continues its career of usefulness, its 
value as the unique exponent of all chemical progress whatever being 
extreme and indisputable; at the same time the sale of the Journal, 
though regularly progressive, is not altogether satisfactory. In the 
years ending March, 1871, 1872, 1873, and 1874, the net receipts from 
the sale of the Journal were £51, £87, £133, and £153 respectively. 

Since the last anniversary active means have been taken by the 
Foreign Secretary to promote the sale of the Journal abroad, more 
particularly in America; and further measures are now in course of 
being taken. 

In our own country a somewhat larger sale might perhaps be 
achieved, but still the greater number of those at home desiring the 
Journal will necessarily be included in the list of our own Fellows, 
Having regard to the large expenditure incurred in connection with 
the Journal, and to the great value of the result achieved by the ex- 
penditure, it is to be regretted that the increase of sale is not more 
rapid and encouraging. In the year ending March, 1872, the expense 
connected with the Journal was a little over £1,000, and this year it 
amounts to £1,170; and in providing for the publication of the 
Journal in future it must be borne in mind that the period for which 
certain of our Fellows were good enough to charge themselves with a 
portion of the expenses is now drawing to an end, and that we can 
scarcely expect the British Association to continue its much appreciated 
grant beyond that period. 

Another special item of expense, a part only of which is taken note 
of in the balance-sheet of this year, and another part of which will 
make it appearance in the next balance-sheet, has been incurred in 
what I think all Fellows of the Society will regard as a very useful 
work, namely, in the preparation of an Index to the entire proceedings 
of the Society from its inauguration in 1841 to the end of the year 
1872. This work has been executed with great care and industry by 
our esteemed Editor and Librarian, Mr. Watts. Having regard to 
the special expense incurred in its production, and to the rapidly 
increasing liabilities of the Society, it has not been thought right to 
distribute copies of the Index to the Fellows gratuitously, but to arrange 
instead that Fellows of the Society may procure it from the publisher 
for five shillings, or at one-half of the publication price. 

During the past year the attention of the Council has heen called to 
the state of the Library. Some improvement has been effected in the 
arrangements for the preservation and accessibility of the serials, and 
in other ways; and much further progress it is hoped will be effected 
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during the ensuing year, now that the Editor is freed from his labours 
in connection with the just completed General Index. A Library 
Committee bas been formed with a view to supplying any deficiency in 
our collection of standard works on chemical science, and more especi- 
ally of completing our different serials, and, as far as may be, of 
obtaining the earlier volumes of those series of which we possess the 
later volumes only. 

Such, gentlemen, is an outline of the position and work of the 
Society during the past, and of its prospects during the ensuing 
year. 


The Society then proceeded to the election of Council and Officers 
for the ensuing year, and the following gentlemen were declared duly 
elected :— 


President.—W. Odling, M.B., F.R.S. 


Vice- Presidents who have filled the office of President.—Sir 
B. C. Brodie, F.R.S.; Warren De la Rue, D.C.L., F.R.S.; 
E. Frankland, D.C.L., F.R.S.; A. W. Hofmann, D.C.L., F.R.S.; 
Lyon Playfair, Ph.D., C.B., F.R.S.; A. W. Williamson, Ph.D., 
F.R.S. ; Colonel P. Yorke, F.R.S. 


Vice-Presidents—J. H. Gladstone, Ph.D., F.R.S.; A. Vernon 
Harcourt, M.A., F.R.S.; G. D. Longstaff, M.D.; H. E. Roscoe, 
Ph.D., F.R.S.; Maxwell Simpson, Ph.D., F.R.S.; J. A. Voelcker, 
Ph.D., F.R.S. 


Other Members of the Council.—J. Attfield, Ph.D.; H. E. Arm- 
strong, Ph.D.; Dugald Campbell; J. Dewar, F.R.S.E.; A. 
Dupré, Ph.D.; G. C. Foster, F.R.S.; M. Foster, M.D., F.R.S.; 
Peter Spence; Hermann Sprengel, Ph.D.; Thomas Stevenson, 
M.D.; R. Warington; C. R. A. Wright, D.Sc. 


Secretaries—_W. H. Perkin, F.R.S., and W. J. Russell, Ph.D., 
F.R.S. 


Foreign Secretary.—H. Miller, Ph.D., F.R.S. 
Treasurer.—F. A. Abel, F.R.S. 


After the names of the Officers and Council for the ensuing year 
had been announced from the chair, votes of thanks were proposed to 
the President, to the Officers and Council, to the Auditors, and to the 
Editor of the Journal and Abstractors. 
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April 2nd, 1874. 
Professor Odling, President, in the Chair. 


J. A. Fleming, Camden Road, N.; H. E. Bartlett, Gray’s Inn, 
W.C.; A. J. Greenaway, Islington; Mackay Heriot, Bath; 
W. Cunningham, Bradford; G. H. Beckett, Edgware Road; 
and George Smith, Stowmarket, were elected Fellows. 


The following papers were read :— 


“On Sulphocyanide of Ammonium and Sulphocyanogen:” by 
T. L. Phipson. 

“On a Reaction of Gallic Acid:” by H. R. Procter. 

‘On Cobalt Bromides and Iodides:” by W. Noel Hartley. 

“Products of the Decomposition of Castor-oil. No. II. Distillation 
of Sodium Ricinoleate:” by E. Neison. 

“Note on the Solubility of Plumbic Chloride in Glycerin:” by 
C. H. Piesse. 

“On Ozone as a Concomitant of the Oxidation of Essential Oils. 
Part I:” by C. T. Kingzett. 

“Action of Chloride of Benzyl on Camphor. Part II:” by 


D. Tommasi. 


April 16th, 1874, 
Professor Odling, President in the Chair. 


Frederick W. Fletcher, Berkshire; Alfred A. Wolf, Glouces- 
ter Gardens, W.; and William Pearce, jun., Bow Common, were 
elected Fellows. 


The following papers were read :— 

“On Aqua Regia and the Nitrosyl Chlorides: ” by W. A. Tilden. 

“On Isomeric Terpenes and their Derivatives. Part IV, § 1. On 
Cajeput Oil. § 2. Action of Pentasulphide of Phosphorus on Terpenes 
and their Derivatives:” by C. R. A. Wright and T. Lambert. 


May 7th, 1874. 
Professor Odling President in the Chair. 


J. McLachlan Glassford, Victoria Park; George Jarmain, 
Huddersfield; Arthur Brotherton Allen, Great College Street, 
S.W.; and. Maurice Lichtenstein, Sloane Street, were elected 
Fellows. 


The following papers were read :— 
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“On the action of Ammonia on Phenyl and Cresyl Chloracetamide :” 
by D. Tommasi. 

“Researches on the Action of the Copper-Zinc Couple on Organic 
Bodies. Part VII. On the Chlorides of Ethylene and Ethylidene:” 
by J. H. Gladstone and Alfred Tribe. 

“On the Preparation of Ethyl Chloride and its Homologues:” by 
C. E. Groves. 

“Note on a New Mineral from New Caledonia:” by A. Liver- 
sidge. 


May 21st, 1874. 
Professor Odling, President, in the Chair. 


Charles E. Bean, Birmingham; and H. H. B. Shepperd, Kings- 
land, were elected Fellows. 


A lecture was delivered ‘On the Sewage Question from a Chemical 
point of view:” by Dr. W. H. Corfield. 


June 4th, 1874. 
Professor Odling, President, in the Chair. 


James Bayne, Southgate Road; Henry Bird, Devonport; J. T. 
Leighton, Callender, N.B.; W. M. Habenshaw, New York; 
Percy Tarbuet, Duke Street, Westminster; Robert Yates, Lee, 
S.E.; Toroske H. Tono, Brompton; Stephen Cook, Dundee; and 
W. Sharman, Apothecaries’ Hall, E.C., were elected Fellows. 


The following papers were read :— 


‘‘ Dendritic Spots on Paper: ” by Huskisson Andrean. 

“The Acidity of Normal Urine: ” by J. Resch. 

“On a Simple Method of Estimating Urea in Urine:” by Dr. W. 
J. Russell and Mr. West. 

“On Ipomaeic Acid:” by E. Neison and J. Bayne. 

“On certain Compounds of Albumin with Acids: by G. S. 
Johnson. 

“On Sulphite of Acetyl, and on a New Method of Preparing 
Toluene:” by D. Tommasi. 

“Note on New Zealand Kauri Gum:” by M. M. P. Muir. 


cal 
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June 18th, 1874. 
Dr. Frankland, Vice-President, in the Chair. 


W. H. Wilson, Essex; Richard Apjohn, Dublin; W. A. Carter, 
Highfield Road, 8.E.; James Kilroe, Bradford; Thomas Garside, 
Southport; J. H. Davies, Brighton; George Christopher, Clap- 
ham; C. B. Caswell, Sheffield; and F. Stocks, Greenford Green, 


were elected Fellows. 


The following papers were read :— 


“On the Action of Chlorine, Bromine, &c., on Isodinaphthyl: ” by 
Watson Smith. 

“On Coal-tar Cresol and some Derivatives of Paracresol:” by 
H. E. Armstrong and C.L Field. 

“On the Action of the Chlorides of the Acids of the Sulphur Series 
on Organic Compounds:”’ by H. E. Armstrong and W. H. Pike. 

“On the Decomposition of Chloro- Bromo- and Iodonitrophenol 
(m. p. 125) by Heat:” by H. E. Armstrong and F. D. Brown. 

“On the Products of the Decomposition of Castor-oil. No. III. On 
the Decomposition by Excess of Alkaline Hydrate:” by E. Neison. 

“On Hydrogen Persulphide:” by W. Ramsay. 

“On Suberone:” by C. Schorlemmer and R. S. Dale. 

“On the Action of Nitrosyl Chloride on Organic Bodies. PartI. On 
Phenol: ”’ by W. A. Tilden. 

“An Apparatus for the Determination of Moisture and Carbonic 
Acid in the Atmosphere.”’ ‘On the Constitution of Urea,” and “ On 
a Method of Determining Ozone in the presence of Chlorine and 
Nitric Oxide: ”” by D. Tommasi. 

“On the Restitution of Burnt Steel:” by S. L. Davies. 

“On the Action of Earth on Organic Nitrogen:” by E. C. 
Stanford. 

“Aniline and its Homologues in Coal-tar Oils:” by Watson 
Smith. 


Donations to the Library, 1873—1874. 

“The Birth of Chemistry:” by G. F. Rodwell: from the 
Author. 

“ Six Short Lectures on Experimental Chemistry :’’ by J. Emerson 
Reynolds: from the Author. 

“Tnorganic Chemistry: the Non-metallic and Metallic Elements ; 
with a Section on Inorganic Analysis:” by R. Meldola: from the 
Author. 

“ Medical and Pharmaceutical Notes:” by E. H. Squibb, M.D.: 
irom the Author. 


YOI. XXVIII. 4N 
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“On the Modern Hypothesis of Atomic Matter and Luminiferous 
Ether:” by Henry Deacon: from the Author. 

“‘ On the Geometrical Isomorphism of Crystals and the Derivation 
of all other Forms from those of the Cubical System: ” by the Rev. 
Walter Mitchell: from the Victoria Institute. 

“On Diffraction-spectrum Photography:” by Dr. H. Draper: 
from the Author. 

“An Elementary Treatise on Steam:” by John Perry: from 
Messrs. Macmillan and Co. 

‘“‘ Experimental Inquiry on the Mechanical Properties of Fagersta 
Steel:”” by David Kirkaldy: from the Author. 

“ The Chemistry of Carbon-compounds, or Organic Chemistry: ” 
by C. Schorlemmer: from the Author. 

“‘ On some of the Derivatives of Benzyl-toluol:’’ by J. M. Milne: 
from the Author. 

“New Contributions to the Theory of Fermentations (reprinted 
from the Quarterly Journal of the Microscopical Society): from the 
Editor of the Microscopical Journal. 

“ Report of Experiments on the Growth of Barley for twenty years 
in succession on the same Land: ”” by J. B. Lawes and J. H. Gilbert: 
from the Authors. 

** Observations on the Agricultural Chemistry of the Sugar-cane:” 
by Dr. T. L. Phipson. 

“The Mineralogy of Nova Scotia; a Report to the Provincial 
Governwent:”” by Henry How: from the Author. 

‘* Note on the Composition of certain Mine-waters:” by J. Arthur 
Phillips: from the Author. 

“ Observations on the Filtration of the Hugli Water for the Cal- 
cutta Water-supply:” by David Waldie: from the Author. 

“On the Muddy Water of the Hugli during the Rainy Season, 
with reference to its Purification, and to the Calcutta Water-supply : ” 
by David Waldie: from the Author. 

** Chemical Researches on Vesuvius:” by Dr. T. L. Phipson. 

“ Boiler Deposits: ” by Dr. T. L. Phipson. 

“ War Philosophy:” by Dr. T. L. Phipson: from the Author. 

“ Analyses de quelques substances Minérales:’’ par le Docteur T. 
L. Phipson. 

“ Note sur les Spectres d’Absorption produits par les solutions de 
certaines substances organiques:”’ par le Docteur T. L. Phipson: 
from the Author. 

“ Sur l’Application de certaines propriétés Optiques des Corps 4 
analyse Chimique des substances Minérales et des substances Orga- 
nique:”’ par le Docteur T. L. Phipson: from the Author. 

‘Les Eaux thermales de I’Ile de San Miguel, Azores:” par F. 
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Fouqué et le Docteur Philomeno de Camara Mello Cabral: from 
the Civil Governor of the District of Ponta Belgrada, Azores. 

“ Centiéme Anniversaire de lAcadémie Royale de Belgique:” 
2tomes: 1873: from the Academy. 

“ Mineralogische Mittheilungen;” gesammelt: von Gustav Tscher- 
mak. 1872. Heft 3: from the Author. 

. Lefnadsteckninger ofver Kongl. Svenska Vetenskaps Akademiens, 


efter Ar 1854 aflidna Ledaméter :” from the ~— Swedish Academy 
of Sciences. 


Periodicals :— 


“ Philosophical Transactions ” for 1873: from the Royal Society. 

“ List of Officers and Fellows of the Royal Society for 1873:” from 
the Royal Society. 

“ Quarterly Journal of Science,” 1873-74: from the Editor. 

“ Pharmaceutical Journal and Transactions,” Third Series, Vol. IV: 
from the Pharmaceutical Society. 

“ Journal of the Society of Arts,” 1873-74: from the Society. 

“ Chemical News,” 1873-74: from the Editor. 

“The Photographic Journal,’ 1873-74: from the Photographic 
Society. 

“ Monthly Notices of the Royal Astronomical Society,” 1873-74: 
from the Society. 

“ Quarterly Journal of the Geological Society,” 1873-74: from the 
Society. 

“ Nature,” 1873-74: from the Editor. 

“‘ Year-book of Pharmacy,” 1873: from Professor A ttfield. 

“ Proceedings of the Royal Institution of Great Britain,” Vol. VIL., 
Part. I: from the Institution. 

“ The Practical Magazine,” Nos. 1873-74: from the Editor. 

“The Telegraphic Journal,” Nos. 1873-74: from the Editor. 

“ Journal of the Iron and Steel Institute,” Vol. I. for 1873, with 
Maps and Illustrations: from the Institute. 

“ Monthly Journal of Education,’ March 1874: from the Editor. 

“ Proceedings of the Literary and Philosophical Society of Liver- 
pool,” 1872-73: from the Society. 

“ Memoirs of the Literary and Philosophical Society of Manchester,” 
Vol. IV. 

Proceedings of the same, Vols. VIII, IX, X: from the Society. 

“Proceedings of the Chemical Society of Newcastle-upon-Tyne,” 
January, February, and March, 1874: from the Society. 

“Transactions of the Royal Society of Edinburgh,” Vol. XXVII, 
Part I. (Session 1872-73.) 
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“Proceedings of the same,” Session 1872-73: from the Society. 

“‘ Proceedings of the Philosophical Society of Glasgow,” 1872-73: 
from the Society. 

“The Glasgow University Calendar for 1873-74: from the Univer. 
sity. 

“‘ Annual Report of the South Australian Institute,” 1872-73: from 
the Institute. 

“The Canadian Journal of Science, Literature, and History,” 
Vol. XIV, No. 2 (1874): from the Canadian Institute. 

‘American Journal of Science and Arts,’ 1873-74: from the 
Editors. 

“ Journal of the Franklin Institute,”’ from August, 1873, to August, 
1874: from the Institute. 

“Bulletin of the Bussy Institution, Boston,” 1874: from the Har- 
vard University. 

“Smithsonian Contributions to Knowledge,” Vol. XVIII: from 
the Smithsonian Institution at Washington. 

*“ Smithsonian Miscellaneous Collections,” Vol. X, 1873: from the 
Smithsonian Institution. 

“ Annual Report _of the Board of Regents of the Smithsonian Insti- 
tution,” 1871: from the Smithsonian Institution. 

“ Sixth Annual Report of the United States’ Geological Survey of 
the Territories: Portions of Montara, Idaho, Wyoming, and Utah:” 
F. V. Hayden, United States Geologist: from the Smithsonian Insti- 
tution. 

“Monthly Reports of the Department of Agriculture (U.S.) for 
the Year,” for April and May, 1874: from the Department. 

“‘ Report of the Commissioner of Agriculture (U.S.) for the year 
1871:” from the Commissioner. 

“Report of the Chief Signal Officer, War Department (U.S.),” 
1872: from the Smithsonian Institution. 

“Transactions of the Wisconsin Academy of Sciences, Literature, 
and Art,” 1870-72: from the Academy. 

“Transactions of the Wisconsin State Agricultural Society for 1871, 
1872, and 1873:” from the Society. 

“Journal of the Russian Chemical Society,” Vol. VI, Part V: from 
the Society. 

“ Moniteur Scientifique,” 1873-74: from the Editor. 

“Les Mondes,” 1873-74: from the Editor. 

“Comptes rendus des Séances et Mémoires de la Société de Bio- 
logie.” 

4me Série. Tomes III, IV, V. Y 
5me Série. Tomes IJ, IT, III. 


from the Society. 
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“Bulletin de l’Académie de Médecine,’ 2me Série, Tome II: from 
the Academy. 
“Bulletin de l’Académie Royale de Belgique,” Tomes XXXV, 
XXXVI (1873). 
“ Annuaire de l’Académie Royale de Belgique,’ 1873, 1874: from 
the Academy. 
“Memorie dell’ Accademia delle Scienze dell’ Istituto di Bologna,” 
Serie 3, Tomi II, III: from the Academy. 
“ Rendiconti delle Sessioni dell’ Accademia delle Scienze dell’ Istituto 
di Bologna,” 1873-74: from the Academy. 
“Giornale di Scienze naturali ed economiche dell’ Istituto tecnico di 
Palermo,’ Tomo II, Fascicolo 1: from the Institute. 
“Berichte der deutschen chemischen Gesellschaft zu Berlin,” 
1873-74: from the Society. 
“Sitzungsberichte der kaiserlichen Akademie der Wissenschaften 
in Wien (mathematisch-naturwissenschaftliche Klasse.” 
Erste Abtheilung und Zweite Abtheilung. 
Band LXVI, Hefte 1—5. 
Band LXVII, Hefte 1—5. 
Band LXVIII, Hefte 1, 2. 
From the Imperial Academy of Sciences at Vienna. 
“Abhandlungen der kéniglich-bayerischen Akademie der Wissen- 
schaften (mathematisch-naturwissenschaftliche Klasse).”’ 
Band XI. Zweite Abtheilung. 
From the Royal Bavarian Academy of Sciences. 
“Verhandlungen der physikalisch-medicinischen Gesellschaft in 
Wiirzburg.” Neue Folge. 
Band IV, Heft 4. 
Band V, Hefte 1, 2, 3, 4. 
Band VI, Hefte 1, 2, 3, 4. 
From the Society. 
“Verhandlungen der naturforschenden Gesellschaft in Basel,” 
Sechster Theil, Erster Heft: from the Society. 
“ Vierteljahrsschrift der naturforschenden Gesellschaft in Zurich,” 
‘ter Jahrgang, Hefte 1—4: from the Society. 
“Maandblad voor Natuurwetenschappen,” 1873-74: from the Philo- 
sophical Society of Amsterdam. 
“Oversigt over det Kongelige Danske Viderskabernes Selskabs 
Forhandlinger, og des Medlemmers Arbeeten,” 1873: from the Royal 
Danish Academy of Sciences. 
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bielau in Silesia, 1066. 
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666. 
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Weinhold, A., pyrometric researches, 
115. 
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position of the bones of animals fed 
with food containing varying propor- 
tions of lime and phosphoric acid, 
489. 

experiments on the formation , 
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Weiss, E., estimation of the extractive 
in malt by the so-called method of 
two filtrates, 1019. 

estimation of sugar, 1182. 
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297. 

Weitb, W., carbodiphenylimide, 480. 
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phonic acid, 805. 
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sium cyanide in silver-baths which 
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qualitative and quantitative esti- 
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Wroblewsky, E., haloid derivatives 
of toluene, 50. 

Willner, A., spectra of gases in 
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resorcin from dinitrobenzene, 1163. 
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Zavaglia, 8., evaporation of auto- 
matically weighed quantities of liquid, 
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Zellner, A., black mica from Tscher-. 
bockul in Siberia, 553. 

v. Zepharovich, V., the atacamite 
crystals from South Australia, 555. 

syngenite, 133. 

Zimmermay, C., constitution of phos- 

phorous acid and of ethyl phosphite, 
55. 

—— silver-compounds ‘of melamine, 
684. 

Zincke, T., formation of anthracene 
from benzyl chloride, 690. 

Zincke and Symons. See Symons. 

Zinin, N., decomposition of benzoin by 
heat, 262. 

Zinno, 8., iodoarsenic acid, a compound 
of iodine with arsenious acid ; and its 
compounds with basic oxides and 
alkaline iodides, 130. 

Zinoffsky, O., estimation of emetine, 
aconitine, and nicotine, 497. 

Zorn, W., cinchonine and allied com- 
pounds, 482. 

Zuckschwerdt, 8., dinitrvethylic acid, 
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action of sulphur dioxide on zinc 
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Abiogenesis, 85. 

Absinthol, action of phosphorus penta- 
sulphide on, 320. 

— action of zine chloride on, 319. 

— oxidation-products of cymene from, 
323. 

— from wormwood oil, 1. 

Absorptiometry, its application to the 
condition of carbonic anhydride in 
blood, 486. 

Absorption, anomalous dispersion, and 
the chemical action of the solar spec- 
trum, relations between, 1121. 

Absorption-spectra, graphic representa- 
tion, 865. 

—— of uranium salts, 12. 

Absorption-spectrum of a solution of 
nickel nitrate, 113. 

Acenaphthene and 
1167. 

Acetaldehyde, cyano-derivatives of, 147. 

Acetaldehyde-ammonia, cyano-deriva- 
tives of, 147. 

Acetamidodiphenyl, 581. 

Acetate of lead, quick method of ana- 
lysing, 921. 

Acetate of sodium, anhydrous, 1083. 

solubility of lead sulphate in 
solution of, 662. 

Acetic acid, action of bromine on the 
ethers of, 886. 

action of, on codeine, 1031. 

action of, on lead and tin, 


naphthalic acid, 


1188. 
—— action of, on morphine, 1033. 
—— —— benzylated and dibenzylated, 

69. 

—— — distillation of, 1026. 
— estimation of, in lead acetate, 

712. 

Acetic acid, bromine, and hydrobromic 
acid, a molecular compound of, 566. 
Acetic anhydride, action of, on codeine, 

1032. 
— action of, in excess, on mor- 
phine, 1035. 
action of, not in excess, on 


morphine, 10387. 


— 


SUBJECTS. 


Acetic ether, derivatives of, 883. 

Acetic fermentation, origin of, 178. 

Acetic and formic acids, separation of 
propionic acid from, 605. 

Aceto-acetate, ethylic, action of sodium 
on, 883. 

Aceto-benzylacetate, ethylic, 885. 

Aceto-diethylacetate, ethylic, 884. 

Acetodibromotoluidine, 54. 

Acetohydro-hexglyoxal, 572. 

Acetometabromoparatoluidine, 61. 

Acetometabromorthotoluidine, 51. 

Acetometachlorotoluidine, 54. 

Acetone, action of ammonia on, 789. 

action of ammonium trisulphocar- 
bonate and sulphocarbamate on, 47. 

action of chlorine on, 789. 

ummonia-derivutives of, 1080. 

Acetone, bromine, and silver oxide, vola- 
tile fatty acids produced by bringing 
together, 1156. 

Acetone, pentabrominated, and bromoxa- 
form, identity of, 1080. 

Acetonine, 1080. 

Acetonine trisulphocarbonate, 47. 

Acetophenone, action of sodium-amal- 
gam on, 74. 

Acetusodacetate, ethylic, action of ben- 
zoic chloride on, 885. 

action of benzyl chloride on, 
885. 

Acetyl bromide, action of, on aldehyde, 
1080. 

Acetyl-diphenylamine, 375. 

Acetylene, action of hydrogen on, in 
contact with platinum-black, 882. 

— formation of, by the dark dis- 
charge, 974. 

metallic derivatives of, 674. 
preparation of, 882. 

Acetylene-naphthalene, 1168. 

Acetyl-vanillin, 896. 

Achromatism, chemical, 1125. 

Acid, amounts of real, contained in 
sulphuric acid of various densities, 
193. 

—— produced by boiling sugar with 
dilute sulphuric acid, 250. 

Acids and bases, combining proportions 
of, 863. 
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—_ compounds of albumin with, 
34. 
effect of, on the interior of iron 
wire, 546. 

—— existence of definite hydrates in 

the aqueous solution of the, 1052. 

reactions of, with oil of peppermint, 
and their bearing on the formation of 
chlorophyll, 1172. 

organic, and their anhydrides, 

action of, on the natural alkaloids. 
Part I, 1031. 

volatile, of wine, 725. 

Aconic acid, 788. 

Aconitine, estimation of, 497. 

Acrogens, chemical composition of the 
wood of, 1000. 

Acrolein, action of ammonium sulpho- 
carbamate on, 47. 

combination of, with the alkaline 
bisulphites, 360. 

Acryl colloids, 681. 

Acrylic acid, behaviour of, to oxidising 
agents, and to nascent hydrogen 
evolved from an acid solution, 356. 

conversion of dichlorallylene 
into, 406. 

rational formula of, 566. 

Acrylic acid and allyl compounds, 1157. 

Adhesion, apparent, 1055. 

Aesculus Pavia, L., the red horse-chest- 
nut, examination of, 598. 

Affinity and electromotive force, rela- 
tions between, 218. 

Affinity, tables of, 532. 

Agaricus fasciculatus, examination of, 
705. 

Agricolite and eulytin, 447. 

Agricultural materials, analysis of, 706. 

Air, action of induced electricity on, 
653. 

—— compressibility of, 757. 

—— determination of the specific heat 
of, 865. 

diffusion between moist and dry, 
through a porous diaphragm, 758. 

quantity of ammonia in, at dif- 
ferent heights, 223. 

Air of the soil of Munich, carbon di- 
oxide in, at different depths and at 
different times, 36. 

Air and water, action of on lead, 232. 

Air-bath, improved, for heating sealed 
tubes, 1056. 

Air-pump, Sprengel’s mercurial, amount 
of exhaustion obtainable by, 536. 

Alacreatinine, 367. 

Alanine, preparation of, by potassium 
cyanide, 149. 

Albite crystals in volcanic rocks, 1074. 

Albite, moonstone variety of, from Dela- 
ware Co., Pennsylvania, 29. 
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Albumin, action of chloral on, 591. 
— adulteration of, 723. 
—— compound of, with acetic acid, 
743. 
—— compound of, with citric acid, 
742. 
compound of, with hydrochloric 
acid, 737. 
compound of, with metaphosphoric 
acid, 741. 
compound of, with nitric acid, 
735. 
compound of, with orthophosphoric 
acid, 740. 
compound of, with oxalic acid, 


— sonra of, with sulphuric acid, 
compounds of, with acids, 734, 
— compounds of, with acids, action of 
super-heated water on, 744. 
estimation of, 192. 
influence of the dialyser upon the 
formation of the compounds of, with 
acids, 745. 
influence of muscular activity on 
the decomposition of, 995. 
production of a substance analogous 
to, by the breaking up of fibrin, 1175. 

—— reaction of, with sodium tungstate, 
296. 

Albumin and casein, 993. 

Albumin and other nutriments, seat of 
decomposition of, in the animal organ- 
ism, 487. 

Albuminoids, combination of chloral 
with, 355. 

influence of, upon electrocapillary 
phenomena, 528. 

compounds of, with tannin, 192. 

decomposition of, in a vacuum, 
1175. 

estimation of nitrogen in, 296, 
386, 392, 1106. 

Alcohol, action of hydrochloric acid on, 
639. 

— action of, on potassium cyanate, 
366. 

—— determination of, in aqueous liquids 
and wines, and in presence of sugar, 
817. 

effect: of absolute, in some chemical 
reactions, 708. 

estimation of, 1012. 

oxidation of, by ozone, 975. 

Alcoholic fermentation, researches on, 
177. 

Alcohol-radicals, thallium-compounds of, 
675. 

Alcohols formed in the manufacture of 
starch, 883. 

Alcohols, new synthesis of, 348. 
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Alcohols, polyatomie, action of, upon 
oxalic acid, 140. 

Aldehyde, action of acetyl bromide on, 
1080. 

— action of phosphorus pentabromide 
on, 789. 

— compounds of, 458. 

Aldehyde prepared by ozonised air, 
836. 


Aldehyde-green, 611. 

Aldehyde-sulphites and the action of 
sodium sulphite on ethidene dichlo- 
ride, 353. 

Aldehydes, action of ammonium tri- 
sulphocarbonate and sulphocarbamate 
on, 47 

— action of, on naphthylamine bi- 
sulphite, 274. 

Alizarin, action of bromine on, 401. 

— as an indicator in volumetric 
analysis, 191. 

Alkali-metuls, alloys of bismuth with, 
131, 1024. 

— combinations of hydrogen with, 
767. 

— determination of, in the salts of 
ureids, 890. 

—— Leidenfrost’s experiment reversed 
to explain the action of, on water, 
765. 

sulphides of, formation of metallic 
sulphides by means of, 227. 

Alkaline solutions, action of dilute, on 
acetylated codeine, 1039. 

— action of dilute, on acetylated 
morphine, 1039. 

Alkalis, action of, on cotton and flax, 
931. 

— action of, on isomeric nitramines, 
481. 

— different behaviours of isomeric 
nitramines towards, 808. 

Alkaloid, a new, from morphine, 589. 

— amorphous, in cinchona barks, 
588. 

Alkaloids, action of, on the organic sub- 
stratum of the animal body, 173. 

"os ammonium molybdate as a test for, 

15. 

— application of phosphonolybdic 
acid to the detection of, 294. 

— detection of, 608. 

—— mixed, separation of, from cinchona 
barks, 95. 

—— phosphoric acid as a test for, 

018. 

Allanite, analysis of, from a new Virginia 
locality, 1144. 

Allophanie ethers, preparation of sul- 
phuretted, 364. 
lophanic, oxaluric and alloxanic acids, 
connection of, 791. 


VOL. XXVTI. 


1253 


Allophite from Langenbielau in Silesia, 
1066. 
Alloxanic, allophanic, and oxaluric acids, 
connection of, 791. 
Alloys, quantitative analysis of certain, 
by means of the spectroscope, 495. 
researches on, 776. 
Allyl-benzene, attempts to effect the 
synthesis of, 894. 
—— and normal phenyl-propy] alcohol, 
894. 
Allyl-compounds and acrylic acid, 1157. 
with hypochlorous acid, addition 
products of the, 679. 
Allyl-derivatives, rational formule of, 
566. 
—— and hypobromous acid, addition 
derivatives of, 978. 
Allyl iodide, action of the copper-zine 
couple on, 208. 
—— and alcohol, action of zinc on, 
211. 
and water, action of the 
copper-zine couple on, 210. 
Allyl series, a lactic acid of the, 682. 
nitro-compounds of, 573. 
Almandine, conversion of, into chlorite 
and serpentine, 28. 
Aloes and analogous bitters, detection 
of, 923. 
Altaite, 32. 
Alum, detection of, in bread, 1101. 
estimation of, in bread, 916. 
Alum-shale, utilization of, 195. 
Alumina, indirect determination of, in 
presence of ferric oxide, 916. 
precipitation of, by borax, 775. 
Alumina and iron, estimation of, in 
phosphates, 190. 
Aluminite from Kuchelbad, 966. 
Aluminium butylide, 349. 
chloride, anhydrous, new method 
of producing, 336. 
—— platinochloride, 657. 
silicates, chemical constitution and 
natural grouping of, 1074. 
Aluminium-hydrogen sebate, 309. 
Aluminium-palladious chloride, 1065. 
Alumino-magnesic silicate accompanying 
corundum, 29. 
Alums, selenic, 337. 
Amarine, conversion of hydrobenzamide 
into, 273. 
American minerals, 28. 
Amethyst, peculiar twin formation of, 
1074 
Amides, action of carbon sulphochloride 
on, 163. 
—— action of chlorides on, 790. 
action of, on phenols, 26, 584. 
Amidobenzylamines, secondary and ter- 
tiary, 79. 
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Amidobenzylamide, 78. 
Amidobenzylphenylamine, 80. 
Amido-caprylic acid, 981. 
Amidodipheny]l, 580. 
a-Amidonitronaphthalene, 160. 
Amidoparachlorotoluene, 986. 
Amidophenylsulphuric acid, 374. 
Amines, action of trichloracetyl chloride 
on, 313. 

Ammonia, absorption of atmospheric, by 
plants, 999. 

absorption of, by saline solutions, 
224, 1058. 

——- action of, on acetone, 789. 

— action of, on peroxide of silver, 
229. 

action of, on phenyl-chloracetamide 
and cresyl-chloracetamide, 623. 

—— action of, on valeraldehyde, 355. 

behaviour of, to the guaiac-copper 
test for prussic acid, 922. 

— detection of, 602. 

estimation of, 289. 

quantity of, in air at different 

heights, 223. 

atmospheric, assimilation of, by 
plants, 385. 

Ammonia process for manufacturing 
soda, 194. 

Ammoniacal soap, 400. 

Ammonia-soda process, 717, 814. 

Ammonio-ferric tartrate and citrate, 43. 

Ammonio-lanthanum nitrate, 25. 

Ammonio-nitrometry, a new method of 
estimating ammonia, organic nitrogen, 
= nitric acid in water, earth, &e., 
187. 

Ammonium chloride, decomposition of 
sodium tungstate and molybdate by, 
1138. 

Ammonium-glucinum fluoride, 25. 

Ammonium molybdate as a test for 
alkaloids, 715. 

Ammonium nitrite, 961, 1058. 

Ammonium oxysulphocarbonate, 361. 

Ammonium parabanate, 889. 

Ammonium sebates, 303. 

Ammonium sulphide, formation of me- 
tallic sulphides by means of, 227. 

Ammonium trisulphonate and sulpho- 
carbamate, action of, on acetone and 
aldehydes, 47. 

Ammonium vanadate, practical applica- 
tion of, 727. 

Amy] alcohol, new, 139. 

preparation of active, 139. 

Amylamidobenzene, formation of, from 
amylaniline, 807. 

Amylammonium chloride, physiological 
action of, 174. 

Amylene bromide, action of the copper- 
zine couple on, 409. 
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Amylenes, isomeric, 138. 

Amyloxysulphobenzide, 797. 

Analysis, quantitative, improved appa- 
ratus for use in, 287. 

by spectrum observations, 


495. 

Analysis, volumetric, alizarin as an in- 
dicator in, 191. 

Andalusite and cyanite, volume-consti- 
tution of, 876. 

Andesites, quartziferous, of Transylvania 
and Hungary, 240. 

Anhydrite and gypsum at Airolo, and in 
the Val Canaria, 673. 

Anhydrosulphate, ferrous, 212. 

Anilidacetonitril, 76. 

Aniline, action of trichloracetyl chlo- 
ride on, 313. 

analytical and toxicological re- 

searches on, 1105. 

new brominated derivative of, 696. 

sausages coloured with, 98. 

Aniline and its homologues, &c., in coal- 
tar oils, 853. 

Aniline and toluidine, results of fusing 
together certain compounds of, 1190. 

Aniline of the phosphorus series, 485. 

Aniline-black, dyeing of wool with, 
400. 

formation of, by means of metallic 
salts, 1120. 

Aniline-blue, impurities and adultera- 
tions of, 834. 

Aniline colours, appearances exhibited 
in the diffusion of, on the surface of 
water, 865, 1044. 

influence of nitrogen in tex- 
tile fabrics, on the direct fixing of, 
1026. 

Aniline-green, impurities and adultera- 
tions of, 611, 720. 

Aniline-grey, production of, on cotton 
fabrics in printing, 932. 

Aniline-violet, impurities and adultera- 
tions of, 612. ; 

Aniline-yellow and orange, impurities 
and adulterations of, 835. 

Animal body, action of the alkaloids on 
the organic substratum of the, 173. 

Animal charcoal, analysis of, 920. 

Animal charcoal, mode of action of, 
1025. 

Animal matters, alliaceous odour and 
phosphorescence of putrefied, 813. 
Animal organism, combustion in the, 

811. 

Animals, action of lactic acid on, 593. 

Anniversary Meeting of the Chemical 
Society, March 30th, 1874, 1198. 

Anomalous dispersion, absorption, and 
the chemical action of the solar spec- 
trum, relations between, 1121. 


Antholite from Delaware Co., Pennsyl- 
vania, 29 

Anthracene, chlorination and iodination 
of, 64. 

— constitution of, 470. 

— estimation of, 291, 716. 

— formation of, from benzyl chloride, 
690. 

—— new process in the preparation of, 
100. 

—— synthesis of, 63. 

—- hydrides of the isomerides of, 
1091. 

Anthracene and chrysene, 987. 

Anthraquinone, conversion of 8-benzoyl- 
benzoic acid into, 803. 

Anthraquinone-disulphonic acid, syn- 
thesis of, 1097. 

Antichlore, sodium bisulphite as an, 
718. 

Antimonious chloride as a test for 
cesium salts, 816. 

Antimonious sulphide, action of alka- 
line carbonates and alkaline earths on, 
339. 

Antimony, artificial crystals of, 1063. 

Antimony phosphide, 337. 

Antimony tribromide, 1064. 

Antimony triodide, 870. 

Apatite, 236. 

Apatite in dolerite, 559. 

Apatite in osteolite, 450. 

Apomorphine (tetrapodimorphine), re- 
actions of, 589. 

Aqua-regia and the nitrosyl chlorides, 
630 


Arachis hypogea, (earth-nut), analysis of 
the fruit of, 88. 

Arctostaphylos glauca, Lindl., analysis 
of, 598. 

Ardennite, 879. 

Arnica, constituents of the distilled 
water and volatile oil of, 377. 

Aromatic compounds containing silicon, 


Arragonite, 236. 

Arsenic, detection of, 1008. 

—- estimation of, 814. 

—— estimation of, as magnesium pyro- 
arsenate, 1100. 

' —— phosphorescence of, 1059. 

-— removal of, from hydrochloric acid, 
868. 

—— testing for, in sublimed sulphur, 
and in washed flowers of sulphur, 1008. 

Arsenic glance, 1141. 

Arsenic trichloride, action of nitrogen 
tetroxide on, 539. 

Arsenic and molybdic acids, compounds 
of, 964. 

Arsenide of hydrogen, 442. 

Arsenides, sulphides and sulpharsenides, 
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crystallographic and chemical rela- 
tions of natural, 547. 

Arseniomolybdic acid, 776. 

Arsenious acid, compound of iodine 
with, 130. 

neutralisation-phenomena 
and basicity of, in aqueous solution, 
1136. 

Artificial chalk, 297. 

Ashes of plants, soda as a constituent of, 
910. 

Asparagine, body resembling, in vetch 
seeds, 701. 

— formation of, in germinating peas, 
1001. 

Asparagine and leucine, formation of, 
during the germination of vetches, 912. 

Asparagus, abnormal constituents of 
urine, after eating, 595. 

sugar in, 176. 

Atacamite from Australia, analysis of, 
345. : 

Atacamite crystals from South Australia, 
555. 

Atmospheric air, proportion of carbon 
dioxide in. Variation ‘at different 
heights, 19. 

Atmospheric dust, 672. 

Atropine, preparation of, from bella- 
donna leaves, 701. 

Augite, volume-constitution of, 874. 

Augitic trachytes of the Andes, 559. 

Australian concentrated mutton-soup as 
a food for pigs, 175. 

Avice acid in guano, 90. 

Azobenzene, formation of, 261. 

Azobenzoic acid, dinitro-, 805. 

Azo-compounds, contribution to the 
knowledge of, 695. 

Azulene from wormwood-oil, 1. 


B. 


Babingtonite, artificial, 965. 

Bacteria, further observations on the 
temperature at which bacteria, vi- 
briones, and their supposed germs are 
killed when exposed to heat in a moist 
state, and on the causes of putrefac- 
tion and fermentation, 85. 

experiments on the development of, 
in organic infusions, 85. 

Balance-sheet of the Chemical Society, 
March 31st, 1873—March 30th, 1874, 
1214. 

Balsam of tolu, 908. 

Barium, separation of, from strontium 
and calcium, 1005. 

Barium benzoate, action of sulphur on, 


476. 
4Q2 
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Barium borates, 129. 

Barium citraconate, 253. 

Barium dioxide, 127. 

Barium ethylate, 246. 

Barium hydrate, action of carbon disul- 
phide on, 1135. 

Barium peroxide, 774. 

Barium sebate, 306. 

Barium-hydrogen sebate, 306. 

Barks of cinchona. See Cinchona. 

Barks, direct detection of certain sub- 
stances in, by chemical reagents, 715. 

Barley, report of 20 years’ experiments 
on, 179. 

Baryta, 774. 

Baryta-green as a pigment, 1116. 

Basaltic magma, researches on the action 
of, in the state of igneous fusion on 
crystals enclosed in rocks and minerals, 
carried out on the lavas and basalts of 
the Lower Rhine, 1074. 

Busaltic tufa of Styria, phosphates of 
the, 236. 
Bagalts of Clermont-Ferrand (Auvergne), 
vanadium and titaniun in the, 137. 
Bases, non-oxygenised, formation of, 
984. 

organic, phospho-tungstic acid as a 
precipitant for, 192. 

Bases and acids, combining proportions 
of, 863. 

Batteries, chromic acid solution 
429. 

measure of the electromotive force 
of, in absolute units, 756. 

Baumé’s hydrometer, verification 
122. 

Becquerel’s continuing rays, 332. 

Beech leaves, 86. 

Beer, detection of foreign bitters in, 818. 

detection of picric acid in, 1017. 

—— manufacture of, from beetroot and 
malt, 725. ; 

manufacture of unalterable, 299. 

Beer-yeast, 599. 

new researches on the physiological 
exhaustion of, 599. 

Bees’-wax, adulteration of, with Japanese 
wax, 1026. 

Beet-juice, estimation of mineral con- 
stituents in, 293. 

Beet-root, extraction of saccharine juice 
from, 397. 

Beet-roots, examination of, for grape- 
sugar, 1015. 

Belladonna leaves, preparation of atro- 
pine from, 701. 

Belvedra spring at Chur, 671. 

Benzamide, compound of, with mercuric 
oxide, 272. 

Benzene, action of chloral and bromal 
on, 150 


for, 


of, 


| 
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Benzene, action of monochloraldehyde 
on, 368. 


specific gravities of, 687. 


Benzene-derivatives, constitution of, 
466. 
Benzene-disulphonate of potassium, 


action of sodium formate on, 804. 

Benzilic acid and diphenylacetie acid, 
162. 

Benzocreatine, new method of formation 
of, 906. 

Benzoic aldehyde, action of ammonium 
sulphocarbamate on, 47. 

Benzoic and sulphobenzoic acid, action 
of sodium formate on, 478. 

Benzoic series, constitution of the com- 
pounds of, 479. 

Benzoin, decomposition of, by hat, 
262. 

derivatives of, 694. 

Benzoin of Sumatra, new constituent of, 
1098. 

Benzonitranilides, isomeric, C,H,.NO.. 
NH.C,H;.CO, and their behaviour 
towards hydrogen, 806. 

Benzophenone, derivatives of, 156. 

reduction of, 264. 

Benzoyl chloride, action of, on potas- 
sium sulphocyanate, 366. 

B-Benzoylbenzoic acid, conversion of, 
into anthraquinone, 803. 

Benzoyl-bisulphite of naphthylamine, 
274. 

Benzoyl-vanillin, 896. 

Benzyl chloride, action of, on laurel 
camphor, 312. 

formation of anthracene from, 


690. 

Benzylamide, nitro-, and amido-, 78. 

Benzylated and dibenzylated acetic acid, 
69. 

Benzylated phenol, some derivatives of, 
371 


Benzylene dichloride, action of chlorine 
and nitric acid on, 152. 

Benzyltoluene, action of a dull red heat 
on, 1092. 

Bertholettia excelsa (Brazil chestnut), 
analysis of the fruit of, 88. 

Beryl, volume-constitution of, 876. 

Beryls and emeralds, researches on, 
28. 

Beryllium compounds, researches on, 


Beryllium palladio-chioride, 443, 1065. 

Beryllium platino-chlonde, 229. 

Bicarbonates and carbonates, electrolysis 
of alkaline, 861. 

Bile, human, investigation of, 81. 

Bile-acids, action of the sodium-salts of, 
when injected into the animal body, 
995. 
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Bile-pigment, formation of, in the 
animal body from blood-pigment, 996. 

Biliary and pancreatic secretions of omni- 
vorous animals, 594. 

Billbergia Leopoldi, micrographic and 
chemical researches on the fibres of, 
87. 

Binnite, crystalline forms of, 556. 

Bismuth, behaviour of, during its pas- 
sage from the liquid to the solid state, 
1136. 

—— discovery of, in France, 778. 

— alloys of, with the alkali-metals, 
131. 

— alloys of, with the alkali-metals, 
and purification of, 1024. 

—— metallurgy of, 832. 

— a new mineral species containing, 
877. 

—— discovery of a mine of, in Utah, 
881. 

—— native, 1147. 

—— purification of, 131. 

— volumetric estimation of, 710. 

Bismuth hydrocarbonate, native, 1147. 

Bismuth lode of Meymac, some minerals 
from, 238. 

Bismuth-mispickel, 1147. 

Bismuth ores from the mine at Meymac 
(Corréze), 1146. 

—— —— in the United States, 551. 

Bismuth oxide, native, 1147. 

Bismuth sulphide, native, 1146. 

Bismuth, telluric, 449. 

Bismuth and potassium iodide as a test 
for alkaloids, 1105. 

Bismuthenite, 344. 

Bismuth-glance, selenious, 1141. 

Bismutite, 449. 

Bisulphites, alkaline, combination of 
acrolein with, 360. 

Bitter almond water, estimation of hy- 
drocyanic acid in, 94. 

Bitters, foreign, detection of, in beer, 
818. 

Biuret, silver-compounds of, 683. 

Bixin, 907. 

Black bodies, determination of the emis- 
sive power of, by means of the ice 
caiorimeter, 866. 

Blast-furnace slags, use of, for the pre- 
paration of building materials for 
special purposes, 400. 

Bleaching powder, constitution of, 195, 
335, 655. 

Blendes, American, indium in, 34. 

Blood, alkalinity of, 811. ; 

—— application of absorptiometry to 
the condition of carbonic anhydride 
in, 486. 

—— colouring matter of, 84. 

—— condition of the iron in, 996. 
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Blood, detection of, in dilute solutions, 
608. 

gases of the, 809. 

-_— for, with sodium tungstate, 

in splenic leukhemia, 84. 

Blood-pigment, formation of bile-pig- 
ment from, in the animal body, 996. 

Blood-solution, action of zine on, 174. 

Blood stains, examination of, 393. 

Blue, Egyptian, 834. 

Boiler incrustation, prevention of, 609. 

Boiler incrustation and water for feed- 
ing boilers, 1021. 

Boiling points of metameric bodies, ex- 
planation of the differences in the, 529. 

Boles, characters of certain, 966. 

Bone-charcoal and bye-products in its 
formation, 610. 

estimation of caustic lime in, 709. 

revivification of, 499. 

Bone-glass, 1115. 

Bone-phosphates, constitution of, 591, 
813. 

Bones, chemistry of, 277. 

colouring of, through madder- 

feeding, 490. 

composition of, in animals fed with 

food containing varying proportions 

of lime and phosphoric acid, 489. 

development of, 596. 

Boracite, crystalline forms of, 556. 

Borates, preparation of crystalline, in 
the dry way, 127. 

Borax, precipitation of alumina by 

75. 

Borie acid blowpipe beads, spectra of 
642. 

Borie acid, salts of, 1134. 

Borneol, relation of, to camphor, 156. 

Boron, detection of, 1005. 

exhibition of green colour in the 
flame of, 334. 

—— specific heat of, 118. 

Boron chloride, preparation of, 959. 

action of nitrogen tetroxide 


on, 539. 

Bottone’s results relating to the hard- 
ness of elements, criticism on some of, 
965. 

Bournonite, analysis of, 346. 

Bran, preparation of oxalie acid from, 
297. 

Brazil chestnut, analysis of the fruit of, 
88. 


| Bread, detection of alum in, 1101. 


| 


estimation of alum in, 916. 

Brick-clay, pyrometric and analytical 
investigation of a yellow and a red, 
1009. 

Brittle silver ore, 446. 

Brochantite group, 558. 
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Bromacetunilide, 696. 

Bromacetic acid and methyl sulphide, 
addition-product of, 980. 

Bromacetyl-urea, action of ammonia on, 
48 


Bromal and chloral, action of, on ben- 
zene, 150. 

Bromalizarin, action of nitric acid on, 
403. 

Bromal-urethane, 891. 

Bromamidotoluene-sulphonic acid, 480. 

Bromanilines, 696. 

Bromeliacee, micrographic and chemi- 
cal researches on the textile fibres of 
certain, 87. 

Bromides, behaviour of, to the guaiac 
copper test for prussic acid, 922. 

Bromine, action of, on alizarin, 401. 

action of, on citronellol, 323. 

action of, on the ethers of acetic 
acid, 884. 

— action of, on isodinaphthyl, 855. 

action of, in presence of water, on 

bromopyrogallol and bromopyrocate- 

chin, 586. 

action of, on protocatechuic acid, 

gallic acid, and tannin, 581. 

action of, on sodium ethylate, 


presence of cyanogen in, 94. 

Bromine, hydrobromic acid, and acetic 
acid, molecular compound of, 566. 

Bromine, silver oxide, and acetone, vola- 
tile fatty acids produced by bringing 
together, 1156. 

Bromiodethanes, isomeric, 1075. 

Bromiodides, 564. 

Bromobutyrate, ethylic, 565. 

Bromocamphocarbonic acid, 70. 

Bromo- and iodophenolsulphonic acid 
from the nitrophenol melting at 110°, 
476. 

Bromonitronaphthol, 802. 

Bromopyrocatechin, action of bromine, 
in presence of water, on, 586. 

Bromopyrogallol, action of bromine, in 
presence of water, on, 586. 

Bromothiohydrobenzoic acid, 990. 

Bromotoluene, crystallisable, and normal 
propyl bromide, the cymene produced 
synthetically from, 604. 

Bromotoluene, liquid, orthoxylene from 
the, formed by the action of bromine 
on toluene, 207. 

Bromotoluenes, 56. 

Bromotoluenesulphonie acid, 168, 480, 
991. 

Bromotoluidines, isomeric, 165. 

Bromovanillin, 896. 

Bromoxaform and pentabrominated ace- 
tone, identity of, 1080. 

Bromoxypiperide, 898. 
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Bronzes, certain reagents by means of 
which surface-colorations of various 
tints may be produced on, 1024. 

Chinese and Japanese, of un- 
usually deep colour, 927. 

Brookite, crystalline form of, 235. 

Brucine, detection of, by phosphomo- 
lybdic acid, 294. 

Buchonite, 135. 

Buchu leaves, 494. 

Bunsen burner, non-luminous flame of 
the, 17. 

Burettes, convenient stopper for, 822. 

Burner, universal, 653. 

Butter, emulsion of, 932. 

salting of, 725. 

Butyl, new derivatives of, 348. 

Butyl alcohol, sulphur derivatives of 
the primary, 565. ; 

Butyl ether, secondary, 676. 

Butylides, metallic, 349. 

Butyric acid of fermentation, caproic 
acid contained in, 248. 

Butyric acid (iso-), formation of, by 
fusing pyroterebic acid with potash, 
71. 


Butyric acid, oxidation of, by nitric 
acid, 980. 
Butyric fermentation, 279. 


C. 


Cabrerite, 1143. 

Cadmium sulphide, pasty, 99. 

Cesium salts, antimonious chloride as a 
test for, 816. 

Cajeput oil, 619. 

Calamus oil, 259. 

Calaverite, 33. 

Calcium, separation of, from magne- 
sium, 915. 

Calcium bromide, preparation of, 590. 

Calcium carbonate, action of heat on a 
mixture of calcium phosphate with, 
542. 

Calcium dioxide, 127. 

Calcium formate, dry distillation of, 
357. 

Calcium glycollate, 786. ; 

Calcium hydrate, action of carbon disul- 
phide on, 1135. : 

Calcium iodate, antiseptic properties of, 
394. 

Calcium oxalate, artificial production of 
crystals of, similar to those found in 
plants, 357. 

conversion of, into carbonate 
in analysis, 390. 

Calcium phosphate, action of heat on a 
mixture of calcium carbonate with, 542. 


Calcium-phosphates of Ciply in Bel- 
gium, 1146. 

Calcium sebate, 307. 

Calcium sulphate, solubility of, 1060. 

Calcium-hydrogen sebate, 307. 

Caledonite, 101. 

Calico-printing, apparatus for sifting 
colours for, under pressure, 400. 

use of coerulignone in, 1028. 

Calorimetric problems and values, 117. 

Calorimetric researches on the state of 
bodies in solution, 766. 

Camphocarbonic acid, 70. 

Camphor, compounds derived from, 154. 

Camphor (Ngai), 582. 

Camphor and chloral hydrate, 725. 

Camphor and oil of turpentine, identity 
of the cymenes from, 687. 

Camphor, monobromo-, 582. 

Camphor cymene, action of the animal 
organism on, 594. 

Camphor group, relation of, to plant 
life, 177. 

Camphoric acid, optically inactive, 480. 

Cannell, a brown aniline dye, 721. 

Caoutchouc, origin and exploitation of, 
400. 

Caoutchouc solution, preparation of, 
1027. 
Capillarity, cooling effects produced by, 
in connection with evaporation, 219. 
—— frigorific effects of, combined with 
evaporation of carbon disulphide, on 
bibulous paper, 118. 

Capillary and electric phenomena, rela- 
tions between, 766. 

Capillary spaces, chemical actions in, 
1126. 


Capillary tubes, spontaneous ascending 
movement of liquids in, 767. 

Caproic acid contained in crude fermen- 
tation butyric acid, 248. 

ethodimethacetic acid, an iso- 

meride of, 1083. 

oxidation of, by nitric acid, 


980. 

Caproic acid of fermentation, salts of, 249. 

Caprylic and octylic acids, 1185. 

Carbodiphenylimide, 480. 

Carbon, estimation of, in cast iron, 495. 

in pig-iron, 188. 

—— hardness and density of, from pure 
sugar, 674. 

— specific heat of, 1046. 

Carbon in iron wire, effect of, on the use 
of the wire in standardising a solution 
of potassium permanganate, 1179. 

Carbon, meteoric, 951. 

Carbon, graphite and meteorites, 950. 

Carbon-compounds, direct estimation of 
the constituents of, by one combus- 
tion, 98. 
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Carbon dioxide, absorption of, by saline 
solutions, 334. 

in the air of the soil of 

Munich at different depths and at dif- 

ferent times, 36. 

in atmospheric air, proportion 

of. Variation at different heights, 19. 

decomposition of, by plants 
in the direct solar spectrum, 285. 

—— —— influence of, on the verdure 
and growth of plants, 704. 

—— physical relations of; a con- 

tribution to the theory of gases, 767. 

reduction of, to monoxide, by 

ferrous phosphate, 225, 654. 

volumetric determination of, 
by a modification of Scheibler’s appa- 
ratus, 914. 

Carbon disulphide, action of, on the 
hydrates of calcium, barium, magne- 
sium, and zine, 1135. “ 

action of, on silver-urea, 1088. 

frigorific effects produced by 
capillarity combined with evaporation 
of, on bibulous paper, 118. 

Carbon monoxide, formation of propionic 
acid from, 246. 

Carbon sulphochloride, action of, on 
amides, 163. 

Carbon tetraiodide, 881. 

Carbonate of magnesium, preparation of, 
from dolomite, 96. 

Carbonate of propyl, 38. 

Carbonates of the alkalis and alkaline 
earths, action of, on antimonious sul- 
phide, 339. 

Carbonates and bicarbonates, electro- 
lysis of alkaline, 861. 

Carbonic acid, application of absorptio- 
metry to the condition of, in blood, 
486. 


emission of, and absorption of 

oxygen by leaves kept in darkness, 

909. 

formation of oxygen by 

green land-plants immersed in water 

containing, 703. 

influence of the amount of, in 

the air, on plants, 381. 

relation of lime to, in well- 

water, 138. 

testing of magnesia and zinc 
oxide for, 100, 711. 

Carbonic acid of Vesuvius, 137. 

Carboniferous deposits of the basin of 
the Donetz, and of Toula (Russia), 
238. 

Carbothialdine, formation of, by the 
action of ammonium sulphocarbamate 
and aldehyde, 47. 

Carpene, 73. 

Cartilage, development of, 596. 
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Carvacrol, 65. 

Carvacrolic acid, 66. 

Carvol, 65. 

Caryophyllic acid, 80. 

Caryophyllin, oxidation-products of, 80. 

Cascarillin, composition of, 81. 

Casein, reaction of, with sodium tung- 
state, 296. 

Casein and albumin, 993. 

Casks, varnishing of, 1193. 

Cast iron, estimation of carbon in, 495. 

synthesis of hydrocarbons by the 
treatment of, with acids, 973. 

= products of decomposition of, 
01. 

products of the decomposition of, by 

alkaline hydrate, 837. 

products of the decomposition of. 
No. 2, the distillation of sodium ri- 
cinoleate, 507. 

= plant, analysis of the leaves of, 

06. 

Catechu, artificial, 400. 

occurrence of quercetin and quer- 
citrin in, 171. 

Cat’s-eye, the 
quartz, 553. 

Caustic soda, estimation of, in presence 
of sodium carbonate in commercial 
soda, 1007. 

Cellulose, estimation of, 497. 

Cement for caustic lye-tanks, 500. 

Cement, Portland, from dolomitic lime- 
stone, 96. : 

Cerebrin, purification of, 993. 

Cerebrin and lecithine, 908. 

Cerite, crystalline form’ of, 778. 

Cerite metals, chemical and crystallo- 
graphic notes on, 24. 

Cerium oxide, heat produced by neutra- 
lisation of, 430. 

Cerium phosphate containing fluorine, 
663. 

Cerium salts, 25. ' 

behaviour of, to hydrofiluo- 
silicic acid, 1008. 

Cerous sulphate, 25. 

Cerussite, or white lead ore, 664. 

Chalk, artificial, 297, 609. 

examination of English, 136. 

Chalk liniment, use of glycero-sucrate 
of lime in the preparation of, 723. 

Chalybeate water containing lime, con- 
stitution of, 781. 

Change of volume of solid bodies occa- 
sioned by the formation of chemical 
compounds in the same state of aggre- 
gation, 220. 

Charcoal, action of heat on gases and 
vapours condensed by, 120. 

behaviour of, with certain liquids, 

120. 


so-called, and fibrous 
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Charcoal, oxidising power of, 764. 
-—— spontaneous combustibility of, 
420. 

use of, as a depilatory agent, 500. 

Charcoal, animal, mode of action of, 
1025. 

Charcoal-bricks, preparation of, 1022. 

Charcoals, decolorising, and their arti- 
ficial production, 1189. 

Chemical action of the galvanic current, 
15. 

Chemical action of solar light, measure- 
ment of the, 12. 

Chemical actions in capillary spaces, 
1126. 

—— mode of intervention of water 
in, 218. 

Chemical change, influence of tempera- 
ture on the heat produced during, 
536. 

Chemical combination, influence of tem- 
perature on heat of (remarks on 
Thomsen’s paper on), 536. 

Chemical dynamics, 944. 

Chemical reactions, heat liberated by, 
862. 

Chemical Society, proceedings at the 
meetings of (session 1873-74), 1195. 
Chemically inactive rays, sensibility of 
silyer bromide for the so-called, 217. 
Chinoline-blue, decomposition of an acid 

solution of, by silk, 334. 

Chloracetamide, phenyl- and cresyl-, de- 
rivatives of, 624. 

Chloral, action of, on albumin, 591. 

alcoholic derivatives of, 978. 

Chloral, and its combination with albu- 
minoid matters, 355. 

Chloral, compounds of, 460. 

compounds of, with sulphuric acid, 


Chloral, researches on, 459. 
Chloral and bromal, action of, on ben- 
zene, 150. ; 
Chloral and trichloracetic acid, physio- 
logical action of, 814. 

Chloral, crotonic, action of potassium 
cyanide on, 462. 

Chloral hydrate, action of hydric sul- 
phide on, 460. 


*—— — manufacture of, 572. 


Chloral hydrate and camphor, 723. 
Chloral-urethane, 890. 
Chloranhydrides of certain fatty acids, 
quantities of heat evolved during the 
decomposition of the, 356. : 
Chloranilines, conversion of the isomeric, 
into the corresponding chlorophenols 
and chlorobenzoic acids, 806. 
Chlorates, pulverisation of, for pyro- 
technical purposes, 1022. 
Chlorbromopropionic acids, 980. 
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Chlorhydrins, 457. 

Chlorhydrins, propylenic, 1154. 

Chloric acil, detection and estimation 
of hypochlorous acid in presence of, 
386. 

Chloride of lime, 825. 

Chloride of zinc and magnesium, 24. 

Chlorides, acid, and aromatic hydrocar- 
bons, ketones from, 263. 

Chlorides, action of, on amides, 790. 

Chlorides, anhydrous metallic, new 
method of producing, 336. 

Chlorides, behaviour of, to the guaiac- 
copper test for prussic acid, 922. 

Chlorides, isomorphism of, 952. 

Chlorides and hydrochloric acid, con- 
stitution of, 952. 

Chlorides of boron and silicon, prepara- 
tion of, 959. 

Chlorides of molybdenum, 26. 

Chlorides of tungsten, 339. 

Chlorine, action of, on acetone, 789. 

action of, on isodinaphthyl, 855. 

— detection and estimation of hypo- 
chlorous acid in presence of, 386. 

— electromotive force of platinum 
charged with free, 1044. 

estimation, potassio-calcic chro- 

mate as indicator in Mohr’s method 

of, 1007. 

estimation of, in presence of sul- 

phurous acid, 287. 

estimation of, in commercial iron 

mordant, 603. 

extraction of gold by means of, 
720. : 

—— purification of, 868. 

removal of, by sodium sulphite, 
after bleaching, 95. 

-—— volumetric estimation of, 815. 

Chlorine and nitric acid, action of, on 
benzylene dichloride, 152. 

Chlorobenzoic acids, conversion of the 
isomeric chloranilines into the cor- 
responding, 806. 

Chlorobromacetone, 245. 

Chlorobromhydrin, oxidation of, by 
chromic acid, 242. 

Chlorocarbonic propyl ether, 39. 

Chlorochromate of chromium, formation 
of, by the action of iodine on chro- 
mium dichloride, 26. 

Chlorocinchonide, reactions of, 483. _ 

Chloroform, action of, on potassium phe- 
nate, 209. 

— action of, on sodacetic ether, 1161. 

Chloronitrotoluenes, isomeric, 55. 

Chlorophenol from the volatile nitro- 
phenol, 157. 

Chlorophenols, conversion of the iso- 
meric chloranilines into the corre- 
sponding, 806. 
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Chlorophenylearbamide, action of iodine 
on an alcoholic solution of, 1097. 

Chlorophyll, action of light on, 643. 

—— formation of, 1172. 

— note on, 1173. 

—— new supernumerary bands pro- 
duced in solutions of, under the in- 
fluence of sulphuretted agents, 643. 

—— preparation of pure, 705. 

relation of light to, 999. 

Chlorophyllian respiration, phenomena 
of gaseous thermo-diffusion in leaves, 
and on the circulatory movements 
thence resulting in, 380. 

Chloroplatinates. See Platinochlorides. 

Chlorotoluidines, isomeric, 55. 

Chlorous acid, detection and estiraation 
of hypochlorous acid in presence of, 
386. 

Chlorovanadates, 131. 

Cholesterin, testing of, 715. 

Choletelin and urobilin, identity of, 
993. 

Cholie acid, 162, 256. 

Cholic acid and protein compounds, 257. 

Chromatology, comparative vegetable, 
or 


Chrome-ores of Hungary, 450. 

Chromic acid, direct combination of, 
with wool and silk, and on its appli- 
cation to dyeing and to the analysis of 
wines, 1192. 

preparation of, 546. 

solution for batteries, 429. 

Chromic oxalate, a new, and its optical 
properties, 250. 

Chromic oxide as a mordant, 1191. 

Chromium, estimation of, in chrome- 
iron ore, 289. 

occurrence of, in platinum, 196. 

separation of, from uranium, 93. 

Chromium and tungsten, addition of, to 
iron and steel, 1118. 

Chromium dichloride, action of iodine 
on, 26. 

Chromium dioxide, 133. 

Chromium peroxide, 443. 

Chromium phosphate, 1005. 

Chrysean, a new sulphur-derivative of 
prussic acid, 1086. 

Chrysene and anthracene, 987. 

Chrysin and tectochrysin, 1165. 

Chrysolite in dolerite, 559. 

Chrysolites, volume- :onstitution of, 875. 

Chrysoquinone, 989. 

Cinchona barks, amorphous alkaloid in, 
588. 

—— —— grown in Jamaica, analysis 
of, 88. 

—— —— from Java, 89. 

—— from Ootacamund, aualysis 

of, 1002. 
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Cinchona barks, separation of the mixed 
alkaloids from, 95. 

Cinchona cultivation in Java, 184. 

Cinchona officinalis and its varieties 
cultivated at Ootacamund, analysis of 
some barks of, 99. 

Cinchonidine, conversion of, into an oxy- 
base, 808. 

Cinchonine, action of hydrochloric acid 
on, 482. 

action of nascent hydrogen on, 


4., 

Cinchonine and allied compounds, 482. 

Cinnabar, alteration of, by light, 963. 

Cinnabar, desulphurisation of, at low 
temperatures, 963. 

Citraconate of barium, 252. 

Citraconic acid, 787. 

— trichlorobutyric acid from, 
356. 

Citraco-sulphocarbamic acid, 50. 

Citrate of sodium, solubility of certain 
salts in solutions containing, 964. 

Citrates of iron, 42. 

Citric acid, 252. 

Citric acid, action of concentrated hydro- 
chloric acid on, at a high temperature, 
457. 

Citric and tartaric acids, estimation of, 
1181. 

Citric anhydride, 569. 

Citronella, essential oil of, 1, 317. 

Citronella oil, proximate constituents of, 
318. 

Citronellol, action of bromine on, 323. 

action of phosphorus pentachloride 
on, 322. 

action of phosphorus pentasulphide 
on, 320. 

action of zinc chloride on, 319. 

— oxidation-products of cymene from, 
323. 

Clay, determination of, in arable soils, 
1010. 

Clays, constitution of, 1010, 1145. 

silt-analysis of, 1103. 
Coal from the basin of the Donetz and 
from Toula (Russia), 239. 
can the combustion of, be pro- 
moted by the addition of water? 397. 
Coal-gas, effect of, on plants, 597. 
of high and low illuminating power, 
condition of the impurities in, 1189. 
influence of, on the growth of 
trees, 86. 
purification of, by means of the 
bog-iron ore of Budin, 396. 
Coal-oil, heavy, antiseptic power of, 


Coals, two, from Cape Breton, 322. 
Coal-tar, a hydrocarbon from the least 
volatile portions of, 259. 
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Coal-tar, isomeric cresols in, 61. 

Coal-tar oils, aniline and its homologues, 
&e., in, 853. 

Cobalt, estimation of, 92. 

hexatomic compounds of, 340. 
separation of, from zinc, 1180. 

Cobalt bromides and iodides, 501. 

Cobalt ores, analysis of, 1180. 

Cobalt sebate, 309. 

Cockchafers, feeding of pigs with, 384. 

— action of zine chloride on, 
107. 

—— action of acetic acid on, 1031. 

action of acetic anhydride on, 
1033. 

action of water and diluted alkaline 
solutions on acetylated, 1039. 

action of zinc chloride on, 107. 

Codeine derivatives, physiological action 
of some, 1043. 

Cerulein from wormwood oil, 1. 

Ceerulignone, 76, 474. 

use of, in calico printing, 1028. 

Coffee extract, Nienhaus’s, 300. 

Cohesion of precipitates, 1055. 

Coinage, preparation of standard trial 
plates for verifying the composition of 
the, 197. 

Colchicine, detection of, by phospho- 
molybdic acid, 294. 

Colophony and turpentine oil, oxidation- 
products of, 794. 

Colorimetric method, rapid, of estimat- 
ing manganese in pig-iron, steel, and 
iron ores, 604. 

Colour, change in, during winter, of 
certain Cupressinex, 493. 

Colouring matter of Neottia Nidus Avis, 


Colouring matter of wine, 725. 

Colouring matters, new, 932. 

Comptonite, 236. 

Coniferin, conversion of, into vanillin, 
825. 
Cooling effects produced by capillarity 
in connection with evaporation, 219. 
Copper, method of obtaining the largest 
possible yield from ores poor in, 
1117. 

Copper pipes, contamination of water 
by, 9 

Copper process, Hunt and Douglas’, 
1023. 

Copper and tin, testing of extracts for, 


Copper-nickel from Michelsberg, 966. 
Copper nitrate, action of hydrogen on, 
i 


Copper oxide, compounds of proteids 
with, 702. 

Copper-pyrites, twin-crystal of, from 
Griinau, on the Sieg, 1074. 
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Copper-zine couple, action of, on organic 
bases. Part IV. On iodide of allyl, 
208. 

-— action of, on organic bodies. 
Part V. On the bromides of the 
olefines, 406. 

action of, on organic bodies. 
Part VI. On ethyl bromide, 410. 
action of, on organic bodies. 
Part VII. On the chlorides of ethylene 
and ethylidene, 615. 

Coptine, from Coptis trifolia, Salisb, 912. 

Coptis trifolia, chemical vonstituents of, 
912. 

Corallin, notice on, 474. 

Corrosive liquids and gases, valve for, 
588. 

Corundum, 
after, 548. 

Cosalite and Rezbanyite, 1142. 

Cosmic dust, 1148. 

Cotton, lilac dye for, 1027. 

Cotton threads, detection of, in linen 
cloth, 1019. 

Cotton-waste, oiled, spontaneous com- 
bustion of, 727. 

Cotton and flax, action of alkalis upon, 
931. 

Couch-grass root, sugar of, 39. 

Creasote and guaiacol, 583. 

Creatine, 985. 

Cresol colours, 721. 

Cresols, isomeric, and: their occurrence 
in coal-tar, 61. 

Cresol-sulphonic acid, 168. 

Cresyl-chloracetamide, 628. 

Cresyl-chloracetamide, action of ammo- 
nia on, 623. 

Cropping, effects of, on the subsequent 
condition of the soil, 184. 

Crotonchloral-urethane, 891. 

Crotonic acid, forraation of, 887. 

Crotonic acids, isomeric, determination 
of the constitution of, 682. 

Crotonic chloral, action of potassium 
cyanide on, 461. 

Crotonyl mustard oil, 792. 

Cryptidine (tetrachloro-), formed by the 
action of nascent hydrogen on cin- 
chonine, 484. 

Crystalline dissociation, researches on, 
120, 650. 

Crystalline forms and thermo-electric 
properties, relations between, 538. 

Crystalline rocks of Nassau, 881. 

Crystallisation-water, influence of, on 
crystalline form, 759. 

Crystallised xylene or paradimethyl- 
benzene, 467. “A 

Cumene, specific gravities of, 687. 

Cumic acid, 161. 

Cupreous manganese, 449. 


pseudomorphs; of spinel 
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Cupressinee, change of colour in certain, 
during winter, 493. 

Cupric oxide, action of ether on, 1152. 

Cupric sebate, 310. 

Cupric sulphate, optical 
with crystals of, 944. 

Cuprous chloride, preparation of, 872. 

Cuprous iodide, potassium iodide from, 
1060. 

Cyanamide, 366, 463. 

addition-products of, 567. 

—— metallic derivatives of, 147. 

—— preparation of, from sulphurea, 
575 


experiment 


Cyanate of potassium, action of alcohol 

on, 366. 
action of, on sarcosine, 464. 

a action of, on crotonic chloral, 
461. 

Cyanide of potassium, estimation of, in 
silver salts which have been used for 
electroplating, 1012. 

Cyanite as a transformation-product of 
corundum, 1068. 

Cyanite and andalusite, volume-consti- 
tution of, 876. 

Cyano-derivatives of acetaldehyde and 
acetaldehyde-ammonia, 147. 

Cyanogen, presence of, in bromine, 94. 

Cymene, 152, 684. 

Cymene from absinthol and citronellol, 
oxidation-products of, 323. 

Cymene from camphor, action of the 
animal organism on, 594. 

Cymene from various sources, determi- 
nation of the specific gravity of, 686. 
Cymene mercaptan, and researches on 

the constitution of thymol, 471. 

Cymene from the oils of wormwood and 
citronella, 2. 

Cymene produced synthetically from 
normal propyl bromide and crystal- 
lisable bromotoluene, 684. 

Cymenes from camphor and from oil of 
turpentine, identity of, 687. 


D. 


Daturine, detection of, by phospho- 
molybdic acid, 295. 

Dendritic spots on paper, 754. 

Depilatory, 728. 

Desmin from the Seisser Alp in the 
Tyrol, 1074. 

= detection of, in gum arabic, 

15. 

Diacetobromalizarin, 402. 

Diacetonamine, 1081. 

Diallyl, derivatives of, 456. 

Diallylenyl compounds, 351. 
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Diallylidene-ammonium __ sulphocarba- 
mate, 47. 

Dialurate of urea, 48. 

Dialysed iron oxide as a mordant in 
dyeing, 100. 

Diamidobenzoic acid, action of methyl 
iodide on, 477. 

a- and §-diamidonaphthalene, deriva- 
tives of, 699. 

Diamidoxysulphobenzide and _nitroxy- 
sulphobenzidanilide, 697. 

Diamond, behaviour of, at high tem- 
peratures, 539. 

Diamond and graphite, specific heats 
of, 224. 

Diaterebates, 77. 

Diazonitrobenzenes, conversion of, into 
nitrophenols, 696. 

Diazorthoamidoparatoluenesulphonic 
acid, 1095. 

Diazo-phenylsulphuric acid, 374. 

Dibenzamide, 165. 

Dibenzylated acetic acid, 69. 

Dibenzyldisulphonic acid, some decom- 
positions of, 695. 

Dibromacetanilide, 696. 

Dibrom-ethyloxysulphobenzide, 797. 

Dibromhydropiperic acid, 900. 

Dibromhydrosorbic acid, 44. 

Dibromobenzene, conversion of dinitro- 
benzene into, 691. 

Dibromobenzene, liquid, derivatives of, 
369. 

Dibromobenzenes, constitution of, 369. 

Dibromodiallyl tetrabromide, 456, 1078. 

Dibromomalonic acid and dioxymalonic 
acid, 787. 

Dibromomethane, 782. 

Dibromomethylanthracene, 63. 

Dibromomethyloxysulphobenzide, 796. 

Dibromopiperide, 898. 

a-Dibromopropionic acid, conversion of 
into the 6-acid, 680. } 

B-Dibromopropionic acid, conversion of 
the a-acid into, 680. 

B-Dibromopropionic acid, conversion of 
B-monobromacrylic acid into, 680. 

Dibromopyruvic acid, 887. 

Dibromorthoamidoparatoluenesulphonic 
acid, 1095. 

Dibromorthotoluidine-sulphonic 
167. 

Dibromotoluidine-sulphonic acid, 73. 

Dibromoxypiperide, 899. 

Dicarboxyl-sulphocarbanilide, desulphu- 
ration of, 905. 

Dichlorallylene, conversion of, into acry- 
lic acid, 456. 

Dichlorhydrin, oxidation-products of, 
241. 


acid, 


Dichloride of chromium, action of iodine | 


on, 26. 
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Dichlorochrysene, 988. 

Dichloroglycide, 243. 

Dichloronitrophenol (m. p. 125°), de- 
composition of, by heat, 1165. 

Dichloro-propionic ether from glyceric 
acid, 242. 

Dichlorotoluidine, 56. 

Dichromate of potassium, use of, in ulti- 
mate organic analysis, 1011. 

Diconic acid, 457. 

Dicyano-diamidine, synthesis of, 793. 

Dicyanodiphenyl, 893. 

Didymium in scheelite, 345. 

Didymium and lanthanum, 1062. 

Didymium oxide, heat produced by 
neutralisation of, 430. 

Didymium salts, 25. 

Diethidene-sulphurea, 
pound of, 458. 

Diethyl-allylamine, 50. 

Diethylidene-ammonium 
mate, 47. 

Diffusion of salts, 1054. 

Digallic acid, 268. 

Digestibility of the fat of hay, 85. 

Digestibility of food, influence of the 
addition of fat on, 83. 

Digitaline, crystallised, 701. 


ammonia com- 


sulphocarba- 


| Di-isethionamic acid, 464. 


Dill-oil, 892. 
Dimethylanthracene, synthesis of, 63. 
Dimethylbenzene, liquid, oxidation of 
orthotoluic acid prepared syntheti- 
cally from, by chromic acid, 479. 
Dimethy]-isobuty] carbinol, 1076. 
Dinas stone, very refractory German, 
400. 
8-Dinitraniline, 861. 
8-Dinitraniline, di- and tri- (?), nitro- 
benzene from, 801. 
8-Dinitranisol, 801. 
Dinitrazobenzoic acid, 805. 
Dinitroanthraquinonechrysene, 987. 
Dinitrobenzene, constitution of, 467, 
795. 
conversion of, into dibromoben- 
zene, 691. 
from #-dinitraniline, 801. 
a new, 1163. 
Dinitrobenzene, the nitrophenol corre- 
sponding with, 583. 
Dinitrobenzene, resorcin from, 1163. 
Dinitrodiphenyl, 468. 
Dinitro-ethylic acid, 677. 
Dinitroethyloxysulphobenzide, 797. 
Dinitromethyloxysulphobenzide, 797. 
a-Dinitronaphthalene, 159. 
8-Dinitronaphthalene, 159. 
8-Dinitrophenetol, 801. 
8-Dinitrophenol, some derivatives of, 
801. 
Dinitrosulphocarbauilide, 77. 
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Dioxethenetoluidine, 904. 

Dioxides of barium, strontium, and cal- 
cium, 127. 

Dioxymalonic acid and dibromomalonic 
acid, 787. 

Diphenyl, derivatives of, 468, 580, 892. 

Diphenyl and ethylene, action of heat 
on a mixture of, 1092. 

Diphenylacetic acid and benzilie acid, 
162. 

Diphenylamine, 375. 

Diphenylamine, sulpho-acids of, 375. 

Diphenyl-cyanamide, 1170. 

Diphenyl-dibromethylene, 150. 

Diphenyl-dichlorethylene, 151. 

Diphenylene oxide, a new method of 
preparing, 797. 

— sulphide and disulphide, 


Diphenylene-diamines, constitution of, 
588. 

Diphenyl-ethane, 370. 

Diphenyl-sulphocarbamide, desulphura- 
tion of, by mercuric oxide, 272. 

Diphenyl-tribromethane, 150. 

Diphenyl-urea, identity of phenyl-car- 
bamidol with, 1169. 

Diphenyl-urethane, 375. 

Dipropargyl, 456. 

Dipropargyl compounds, 351. 

Dipropargyl octobromides, 1078. 

Dissociation of certain compounds at 
very low temperatures, 947. 

Dissociation, crystalline, researches on, 
120, 680. 

Dissociation of hydrated 
1131. 

Dissymmetric natural forces, 950. 

Dithiobenzoic acid, 990. 

Ditolyls, action of heat on, 1091. 

Dolerite, 557. 

Dolomite, preparation of magnesium 
carbonate from, 96. 

Dolomitic limestone, preparation of 
Portland cement from, 96. 

Dolomitic sandstones from the Silurian 
formations, 967. 

Double borates, 129. 

Drainage waters, composition of, 707. 

Drops on solid bodies, especially on 
cylinders, 767. 

Dry matter, apparatus for the estimation 
of, in a stream of hydrogen, 717. 

Dudleyite, 550. 

Durene, 987. 

Dyeing, use of Epsom salts and sulphu- 
rous acid in, 500. 

Dyes, testing of, for adulteration, 399. 

Dynamics, chemical, 944. 


salts, 946, 
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Earth, action of, on organic nitrogen, 
938. 

Earth-nut, analysis of the fruit of, 88. 

Ebonite, expansion of, by heat, 430. 

Ebullioscope, Vidal’s, 1014. 

Eggs, influence of certain substances on 
the preservation of, 175. 

Egyptian blue, 833. 

Electric current, action of, on some 
gases and mixtures of gases, 646. 

is it an ether current? 766, 
865. 

Electric resistance of selenium, 861. 

Electric and capillary phenomena, rela- 
tions between, 766. 

Electrical machine on Holtz’s principle, 
766. 

Electrical phenomena which accompany 
irritation of the leaf of Dionea muscip- 
ula, 427. 

Electricity, action of, on gases, 757. 

action of incandescent bodies on 
the transmission of, 333 

development of, in mechanical 
actions, 766. 

—— estimation in mechanical units of 
the quantity of, produced by a gal- 
vanic element, 332. 

nature of, 123, 220, 766. 

free, distribution of, on the surface 
of conductors, 15. 

induced, action of, on air, 653. 

Electro-capillary phenomena, influence 
of albuminoid substances on, 528. 

Electro-chemical equivalent of silver, 
113. 

Electrodes, wearing away of, in the pro- 
duction of the electric arch, 429. 

Electrolysis of carbonates and bicarbo- 
nates, 861. 

Electrolysis, mechanical theory of, 645. 


* Electrolytes, division of the current in, 


866. 

Electro-magnetic motors, use of second- 
ary or polarisation batteries as, 766. 
Electromotive force of galvanic couples, 

change in the, by heat, 219. 

Electromotive force and affinity, rela- 
tions between, 218. 

Electromotive and thermo-electric forces 
of some metallic alloys in contact 
with copper, 766. 

Elementary bodies, determination of the 
true, by the action of electric currents 
in the voltameter, 950. 

Elements, chemical, nature of, 426. 

Ellagic acid, formation of, by the action 
of phosphorus pentachloride on gallic 
acid, 270. 

Emerald, colouring matter of the, 28. 
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Emerald, volume-constitution of, 876. 
Emeralds and beryls, researches on, 28. 
Emery manufacture, 728. 
Emetine, estimation of, 497. 
Enargite veins of the Famatina range, 
1069. 
Enargite from Utah, 344. 
Epidote (manganese), 547. 
— properties of the Salzbach, 
57. 


Epsom salts, use of, in dyeing, 500. 
Erbium oxide, heat produced by neutra- 
lisation of, 430. 
Ergot of rye, amount of fat in, 177. 
Erlanite, 447. 
Eruptive rocks of the Bannat, 881. 
Eruptive rocks of Styria, 240. 
Ethal, action of phosphorus pentoxide 
on, 144. 
Ethene, action of hydrogen on, in con- 
tact with platinum black, 882. 
brominated substitution-products 
of, 348. 
production of ethyl alcohol from, 


138. 

Ethene and diphenyl, action of heat on 
a mixture of, 1092. 

Ethene bromide, action of the copper 
zine couple on, 406. 

Ethene chlorhydrate, 37. 

Ethene chloride, action of the copper 
zine couple on, 615. 

Ethene-lactic acid (paralactic acid), 
249. ' 

Ethene-sodium acetate, derivatives of, 
784. 

Ethenyl-bromophenylene-diamine, 696. 

Ethenyldiphenyldiamine, 808. 

Ether, action of, on cupric oxide, 1152. 
oxidation of, by ozone, 975. . 
preparation of, 610. 

Ether, luminiferous, density of the, 

1056. 


Ether-molecules, number of, contained | 


in electric conductors, and on their 
weight, 766. 

Ethers of acetic acid, action of bromine 
on, 886. 

Ethers of normal propyl glycol, 1153. 

Ethidene bromiodide, 1151. 

Ethidene chloride, action of the copper- 
zine couple on, 615. 

preparation of the iodide 

from, 1075. 

Ethidene dichloride, action of sodium 
sulphite on, 353. * 

Ethidene iodide, 1153. 

preparation of, from the 
chloride, 1075. 

Ethidene-urethane, 458, 890. 

Etho-dimethacetic acid, a new isomeride 
of caproic acid, 1083. 
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Ethyl-acetate, formation of, 144. 
Ethyl aceto-acetate, action of sodium on, 
883. 
Ethyl, acetobenzylacetate, 885. 
Ethyl aceto-diacetate, 884. 
Ethylalcohol, action of rhodium, iridium, 
and ruthenium on, 1076. 
production of, from ethylene, 
138. 
Ethyl bromide, action of the dry copper- 
zine couple on, 410. 
action of the copper-zinc 
couple on, mixed with a small quantity 
of ethyl iodide, 412. 
— action of the copper-zine 
couple on, with water or alcohol, 413. 
Ethyl bromobutyrate, 565. 
Ethyl chloride, mercuric, 985. 
Ethyl chloride and its homologues, pre- 
paration of, 636. 
Ethyl diethoxalate, action of phosphorus 
pentachloride on, 144. 
Ethyl diphenylcarbonate, 893. 
Ethyldipheny!-dicarbonate, 893. 
Ethyl orthosilico-acetate, 40. 
Ethyl oxalate, combination of, with 
sulphocarbamide, 981. 
Ethyl phosphite and phosphorous acid, 
constitution of, 655. 
Ethyl-allylamine, 50. 
Ethyl amidobenzene, formation of, from 
ethylaniline, 807. 
Ethylaniline, action of nitrous acid on, 
587. 
Ethylate of barium, 246. 
Ethylate of sodium, action of heat on, 
348. 
Ethylate of sodium, action of phosphorus 
pentachloride on, 565. 
Ethylcresolsulphonic acid, 1095. 
Ethylcrotonic acid, 41. 
Ethylene. See Ethene. 
Ethylidene. See Ethidene. 
Ethylmalonic acid, 568. 
Ethylnitrolic acid, 365, 677. 
Ethyloxalie chloride, action of, on 
sulphurea, 1161. 
Ethyloxysulphobenzide, 797. 
Ettringite, a new mineral occurring in 
the imbedded limestone of the lava of 
Ettringen, in the Laach district, 
878. 
Eucalyptol, 475. 
Eukrite of the Radmon’s Island, in Up- 
land, 347. 
EKulytin and agricolite, 447. 
Evaporation, cooling effects produced 
by capillarity in connection with, 
219. 
experiments on, 529. 
Exhaustion, amount of, obtainable by 
Sprengel’s mercurial air-pump, 537. 


Explosions with hydrogen generators, 
how to avoid, 538. 

Explosive agents, contributions to the 
history of, 119, 536. 

Explosive bodies, especially gunpowéGer, 
application of thermo-chemical theo- 
ries to, 1050. 

Explosive mixtures, direct determina- 
tion of the degree of intensity of, 
1023. 

Extract of meat, composition of, 499. 

Extracts, detection of mercury in, 602. 

testing of, for tin and copper, 710. 


F. 


Famatinite, 1143. 

Fat, amount of, in ergot of rye, 177. 

apparatus for quantitative estima- 
tion of, 293. 

-— influence of the addition of, to 
the food, on its digestibility, 83. 

—— formation of, in the animal body, 
994. 

Fat of hay, digestibility of the, 85. 

Fat of milk, estimation of, 1018. 

Fats of plants, constitution of, 597. 

Fatty group, substitution in the nitro- 
compounds of the, 982. 

Fatty series, nitro-compounds of the, 
146, 365. 

— oxidation of the oxy-acids of 
the, 1082. 

Feathers, half-dyed, 1193. 

Feed-water of steam boilers, De Haen’s 
process for purifying, 1022. 

Felspar from Bamle in Norway, 1071. 

pseudomorphous formation after, 
548. 

— triclinic, 237, 877. 

Fermentation, causes of, 85. 

influence of oxygen on, 599, 

Fermentation, acetic, origin of, 178. 

Fermentation, alcoholic or vinous, re- 
searches. on, 177, 787. 

Fermentation, butyric, 279. 

Ferment spores, 1004. 

Ferments, action of, 486. 

Ferments, animal, action of thymol on, 
997. 

Ferments, unorganised, mode of action 
of, 600. 

Ferric chloride, action of, on the isome- 
ric naphthols, 262. 

affinity in solutions of, 231. 

behaviour of silver chloride 


_—— 


to, 335. 

Ferric oxide, indirect determination of 
alumina in presence of, 916. 

Ferrous anhydro-sulphate, 212. 
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Ferrous citrate, 43. 

Ferrous oxide, quantitative determina- 
tion of, in commercial iron mordant, 
603. 

Ferrous phosphate, reduction of carbon 
dioxide to monoxide by, 225, 654. 

Fibrin, production of a substance anala- 
gous to common albumin by the 
breaking up of, 1175. 

Fibrolite as a transformation-product of 
corundum, 1068. 

Fibrous quartz and cat’s-eye, 555. 

Filtering at high temperatures, appara- 
tus for, 432. 

Filter-pump, modification of, 950. 

Fire-clays, 300. 

Flame, cause of the luminosity of, 866. 

—— optical properties of, 526. 

— non-luminous, of the Bunsen bur- 
ner, 17. 

Flames, constant normal, 432. 

Flax and cotton, action of alkalis upon, 
931. 

Flesh, analyses of various pieces of, sold 
in the Paris Market in 1873 and 1874, 
1110. 

Fluoborie acid and its salts, 1134. 

Fluorescent properties of basic uranium 
salts, 642. 

Fluorescent relations of certain solid 
hydrocarbons found in petroleum dis- 
tillates, 14. 

Fluorescent spectra of uranium salts, 
12. 

Fluorides of glucinum and the alkali- 
metals, 24. 

Fluorides, use of, in the manufacture of 
glass, 1185. 

Fluorine, cerium phosphate containing, 
663 

Fluorite, occurrence of, in 
1074. 

Fluor spar, artificial formation of, 234. 

Fluoxyboric acid, 1056. 

Food, assimilation of, 384. 

importance of the inorganic con- 

stituents of the, 592. 

influence of the addition of fat to, 
on its digestibility, 83. 

Forensic chemistry, researches in the 
domain of, 293. 

Foresite, a new mineral of the zeolite 
family, from the granite veins of Elba, 
1066. 

Formate of calcium, dry distillation of, 
357. 

Formate of sodium, action of, on potas- 
sium benzene-disulphonate, 804. 

Formic acid, action of rhodium, iridium, 
and ruthenium on, 1076. 

application of oxalie acid to 

the industrial preparation of, 140. 


Saxony, 


Formic and acetic acids, separation of 
propionic acid from, 605. 

Formic aldehyde, synthesis of, 569. 

Fractional distillation, apparatus for, 
1133. 

Freezing mixtures, 945. 

Frictional electric machines, a simple 
condensing collector for, 766. 

Frigorific effects produced by er 
combined with evaporation of carbon 
disulphide on bibulous paper, 118. 

Fuchsine, preparation of, without arse- 
nic acid, 98. 

Fuel, preparation of artificial, 1022. 

Fulminic acid, 255. 

Fumeroles of Nisyros, and sume pro- 
ducts of the eruption in 1873, 1073. 
Fungi, destruction of, in buildings, 400. 
Fur of rabbits and hares, preparation of, 
for the manufacture of felt, without 

the use of mercury, 99. 


G. 


Galena, estimation of lead sulphate in, 
1180. 

presence of metallic silver in, 662. 

— use of potassium bisulphate to de- 
tect the presence of, 188. 

Gallic acid, action of arsenic acid on, 
269. 

—— —— action of bromine on, 587. 

action of phosphorus oxy- 

chloride on, 267. 

a reaction of, 509. 

Galvanic couples, change in the electro- 
motive force of, by heat, 219. 

Galvanic current, chemical action of, 
15. 

Galvanic element, estimation in mecha- 
nical units of the quantity of elec- 
tricity produced by a, 332. 

Galvanic elements, apparatus for the 
convenient arrangement of different 
combinations of, 766. 

Galvanic polarisation, 866. 

in liquids free from gas, 


644. 

Galvanic resistance, reduction of Sie- 
mens’ unit of, to absolute measure, 
766. 

Galvanometer, a new tangent-, 766. 

Garnet, especially calico-ferric garnet, 
volume-constitution of, 875. 

Garnet group of silicates, primary nu- 
cleus of, 27. 

Gas, determination of the relation be- 
tween the two specific heats by the 
compression of a limited volume of, 
429. 
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Gas, new method of lighting, 727. 

quick diffusion of a, into a sub- 
jacent heavier gas, 16. 

Gas analysis, 290 

apparatus for, 386. 

techno-chemical, 291. 

Gas-flame, extinction of the luminosity 
of, by the admixture of another gas in 
place of air, 18. 

Gas generator, improved form of, 122. 

Gas-purifier, Laming’s, 836. 

Gas-streams, apparatus for producing 
constant and long-continued, 765. 

Gases, action of electricity on, 757. 

action of non-combustible, in put- 

ting out flames, 927. 

dispersion of, 538. 

especially hydrogen, deviations of, 

from Mariotte’s law, 646. 

evolved from molten iron, 659. 

—— expansion-coefficient of, 1047. 

refraction of, 538. 

—— specific heat of, 219. ° 

—— spectra of, in Geissler’s tubes,* 
113. 

thermic researches on the con- 

densation of, by solid bodies, 15, 

1050. 

variability of the spectra of lumin- 
ous, 1122. 

Gases and corrosive liquids, valve for, 
538. 

Gases and mixtures of gases, action of 
the electric current on some, 646. 

Gases and vapours condensed by char- 
coal, action of heat on, 120. 

Gehlenite, occurrence of, in Saxony, 
1074. 

Gehlenite from Orawicza, 237, 346. 

Geissler’s tubes, spectra of gases in, 
113. 

Geognostico-petrographic sketches from 
South Africa, 1075. 

Germination, 1000. 

Gilbertite, 447. 

Glands of Rosa rubiginosa, contents of, 
384. 

Glass, crystallisation of, 543. 

use of fluorides in the manufacture 
of, 1185. 

Glass-making, use of manganese dioxide 
in, 718. 

Glauberite, 547. 

Glauberite crystals and rock-salt pseudo- 
morphs from Westeregeln, near Stass- 
furt, 1074. 

Glazing for common earthenware, 1115. 

Glue, vegetable, 99. 

Glucinum, chemical and crystallogra- 
phic notes on some salts of, 24. 

Glucose, volumetric estimation of, 714. 

Glutamic acid, formation of, from ani- 


mal as well as from vegetable proteids, 
379. 

Glyceric acid, dichloropropionic ether 
from, 242. 

Glycerin, derivatives of, 241, 351, 1078. 

solubility of plumbic chloride in, 


505 
Glycerin and lime, combination of, and 
its pharmaceutical applications, 722. 

Glycerins, testing of, 713. 

Glycero-sucrate of lime and its use in 
the preparation of chalk-liniment, 
723. 

Glyceryl-triamine, 239. 

Glycocine, synthesis of, 253. 

Glycogen, source of liver-, 594. 

Glycogenic function of the liver, 489. 

Glycol, quick method of preparing, 783. 

Glycollate of calcium, 786. 

Glycollic acid, 142. 

Glycyrrhizin, or liquorice-juice, 170. 

Glyoxal, a condensation-product of, 570. 

Gneiss of the Alps, 240. 

Gold, analyses of native, 880. 

—— extraction of, by means of chlorine, 
720. 

glass and crystals coloured with, 
929. 

—— precipitated, 297. 

precipitation of, by hydrogen, 11. 

Gold plate for verifying the composition 
of the coinage, 199. 

Gold and platinum, coating of mirrors 
with an alloy of, 928. 

Gold and silver lace, polishing of, 1118. 

Granite of the Alps, 240. 

Granites, Irish, microscopic structure of, 
1075. 

Granitic quartz-blocks of the Sierra de 
Cordoba, South America, minerals of 
the, 668. 

Granulites, genesis of, with special re- 
ference to the granulite formation of 
Saxony, 452. 

Grape-sugar, estimation of, 292. 

reduction of selenious, telluric, and 
tellurous acids by, 872. 

Graphite, estimation of, in pig-iron, 
711. 

Graphite, meteorites, and earbon, 900. 

Graphite and diamond, specific heats of, 
224. 

Gravitating masses, action of heat on, 
221. 

Grochauite and magnochromite, 666. 

Guaiac-copper test for prussic acid, 
behaviour of chlorides, bromides, and 
iodides, and of ammonia to the, 922. 

Guaiacol and creasote, 583. 

Guanamine and its compounds, 1089. 

Guanidine, new synthesis of, 576. 

Guanidine and sulphurea, 464. 
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Guanidine sulphocyanate, formation of, 
from sulphurea, 575. 

Guanido-dibenzoic acid, 906. 

Guano, notes on, 90. 

Guanovulite, a new mineral from Peru- 
vian guano, 779. 

Gum, formation of, in fruit-bearing trees, 
383. 

Gum, New Zealand kauri, 733. 

Gum, reaction of, with sodium tung- 
state, 296. 

Gum arabic, detection of dextrin in, 
715. 

Gum arabic of strong adhesive power, 


Gun-cotton, action of stannous oxide 

* dissolved in soda on, 192. 

Gunpowder, application of thermo-che- 
mical theories to, 1050. 

determination of specific gravity 

of, 290. 

direct determination of the degree 
of intensity of the explosion of, 1023. 

Gypsum and anhydrite at Airolo and in 
the Val-Canaria, 673. 


H. 


Hematite, brown, of Langenstrigis, 
minerals accompanying, 1140. 

Hematites from Bohemia, 451. 

Half-dyed feathers, 1193. 

Halogens, mutual replacement of, in 
their compounds, 867. 

Hay, digestibility of the fat of, 85. 

spontaneous combustion of, 99, 
186, 707. 

Heat, action of, on gases and vapours 
condensed by charcoal, 120. 

— action of, on gravitating masses, 
221. 

action of, on mixtures of calcium 

phosphate and calcium earbonate, 542. 

change in the electromotive force 
of galvanic couples, by, 219. 

—— development of, by the solution of 
mixed salts in water, 1049. 

mechanical employment of, 1056. 

Heat of combustion of isomeric com- 
pounds, 67. 

Heat evolved in various reactions of the 
oxides of nitrogen, 440. 

Heat, internal, of bodies, 1056. 

Heat liberated by chemical reactions, 
862. 

Heat produced by the neutralisation of 
the oxides of lanthanum, cerium, 
didymium, yttrium, and erbium, 430. 

Heat, specific, of gases, 219. 

Heavy spar, artificial formation of, 234, 
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Helenin and inula-camphor, 352. 

Hemithrenes, so-called, and other rocks 
of the gneiss-granite plateau in the 
department of Puy-de-Déme, 881. 

Heptene, a new, 1076. 

Hessite, 32. 

Hexene, normal, 782. 

Hexglycollide or hexglycollic 
dride, 572. 

Hexhydro-isoxylene, 258. 

Hippuric acid, formation of, 385. 

Hops, estimation of sulphurous acid in, 
191 


Horbachite, 34. 

— volume-constitution of, 
874. 

Humic acid, peculiar occurrence of; 704. 

Hyalite, 236. 

Hydrated salts, dissociation of, 946. 

Hydrated unisilicate approaching pyro- 
sclerite, 28. 

Hydrates, existence of definite, in the 
aqueous solutions of the acids, 1052. 

Hydrates of sulphuric acid, crystalline, 
761. 

Hydrobenzamide, constitution of, and 
its conversion into amarine, 273. 

Hydrobromic acid, acetic acid and 
bromine, molecular compound of, 
566. 


anhy- 


formation of, 334. 

Hydrocarbon from the least volatile 
portions of coal-tar, 259. 

Hydrocarbons of the acetylene series, 
preparation of, 975. 

Hydrocarbons, aromatic, and acid chlo- 
rides, ketones from, 263. 

Hydrocarbons produced by the action of 
acids on cast iron and steel, 971. 

Hydrocarbons produced by the action of 
hydrochloric acid on cast-iron and 
steel, 972. 

Hydrocarbons, solid, found in petroleum 
distillates, fluorescent relations of, 14. 

Hydrocarbons, Zincke’s, the relative 
positions of the side chains in, 470. 

Hydrocarpol, 73. 

Hydrochloric acid, action of, on alcohol, 
639. 


action of concentrated, on 
citric acid, at a high temperature, 
457. 

—— —— heat-phenomena of, 957. 

—— hydrocarbons produced b 

the action of, on cast iron and te | 
972. 

— — removal of arsenic from, 
868. 

— —— specific gravity of aqueous, 
955. 

Hydrochloric acid and chlorides, con- 
stitution of, 952. 
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Hydrochloride of narceine, 109. 

Hydrocinchonine, 484. 

Hydroceerulignone, 76. 

Hydrocyanic acid, estimation of, in bitter 
almond water, 94. 

Hydrofluosilicic acid, behaviour of ce- 
rium salts to, 1008. 

Hydrogen, absorption of, by platinum 
black, 15. 

action of, on acetylene and ethy- 

lene in contact with platinum black, 

882. 

action of, on silver nitrate, 3, 867. 

action of, on solutions of copper, 

gold, mercury, palladium, and _ plati- 

num, 11. 

action of, on tetrabromocaproic 

acid, 44. 

agglomeration of finely divided 

metals by, 415. 

apparatus for the estimation of dry 

matter in a stream of, 717. 

behaviour of the isomeric benzoni- 

tranilides to, 806. 

combinations of, with the alkali- 

metals, 767. 

; combined with metals, density of, 

68. 

—— deviations of, from Mariotte’s law, 
646. 

formation of ozone in combustion 

of, in oxygen, 653. 

preparation of, 1056. 

——- purification of, 221. 

—— thermo-chemistry of, 1048. 

Hydrogen and oxygen, active, 222. 

Hydrogen arsenide, researches on, 442. 

Hydrogen dioxide, formation of, during 
the slow oxidation of essential oils, 
433. 

—— ——- preparation of, 432. 

tests for, 601. 

Hydrogen persulphide, 857. 

Hydrogen sulphide, action of, on chloral 
hydrate, 460. 

apparatus for dissolving, 
under pressure, 19. 

Hydrogen-generators, how to avoid ex- 
plosions with, 538. 

Hydrogenised palladium, 660. 

Hydrogenium, physical constants of, 
866. 

Hydro-hexglyoxal, 571. 

Hydrometer, verification of Baumé’s, 
122. 

Hydropiperic acid, combination of, with 
bromine, 900. 

Hydrosorbie acid, 45. 

Hydrosulphuric and sulphurous acids, 
estimation of, with iodine, 288. 

Hydroxylamine, amido-derivatives of, 
254. 


Ww, 


on 
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Hydroxyl-derivatives of phenyl-chlora- 
cetamide, constitution of, 627. 

Hydroxyl-diphenyl, 581. 

—— crystals from Mont Dore, 
1074. 


Hypobromous acid and allyl derivatives, 
addition-derivatives of, 978. 

Hypochlorous acid, addition-products of 
the allyl-compounds with, 679. 

detection and estimation of, 
in presence of chlorine, chlorous acid, 
and chloric acid, 386. 

Hypophosphorous acid, action of phos- 
phorus chlorides on, 541. 

Hyposulphates, rotatory power of, 227. 

Hyposulphurous (thiosulphuric) acid, 
constitution of, 770. 


I, 


Ignition, spontaneous, of hay, 186. 

Ilmenite in dolerite, 558. 

Incandescent bodies, action of, on the 
transmission of electricity, 333. 

optical properties of, 526. 

Indigo, extraction of, 1119. 

—— phenol as a probable source of, 
692. 

Indigo vat, 834. 

Indigotate of propyl, 38. 

Indium in American blendes, 34. 

Indium, examination for, of Smithsonite 
from South Western Virginia and 
East Tennessee, 1144. 

Ink, red, which resists the action of most 
chemicals, 99. 

Inosite, nitro-compounds of, 463. 

Inula-camphor and helenin, 352. 

lodarsenic acid, behaviour of compounds 
of, with basic oxides and alkaline 
iodides, 130. 

a compound of iodine with 
arsenious acid, 130. 

Todate of calcium, antiseptic properties 
of, 394. 

Todates, action of phosphorus on, 388. 

preparation of, 1133. 

Iodic acid, basicity and constitution of, 
434, 


preparation of, 1133, 

separation of, from periodic 

acid, 1006. 

specific gravity and volume of 
solution of, 433. 

Iodide, detection of, in potassium bro- 
mide, 601. 

Todideof ethylidene, preparation of, from 
the chloride, 1075. 

Todide of lead, action of sodium sulphite 
and of sulphurous acid on, 26. 
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Iodide of potassium from cuprous iodide, 
1060. 


Iodides, behaviour of, to the guaiac- 
copper test for prussic acid, 922. 

— molecular conditions of certain, 
964. 

Iodine, action of, on an alcoholic solution 
of chlorophenylcarbamide, 1097. 

— action of, on chromium dichloride, 


— action of, on uric acid, 368. 

— compound of, with starch, 352. 

— determination of, in urine, 
717. 

estimation of, in presence of chlo- 
rine, 815. 

—-— estimation of, by precipitation, 
1099. 

-—— estimation of sulphurous and hydro- 
sulphuric acids with, 288. 

Iodine-green, 611. 

Iodobromethylenes, isomeric, 240. 

Iodo- and bromophenolsulphonic acid 
from the nitrophenol melting at 110°, 
476. 

Todo-derivatives of the orcins, 585. 

Iodoform, 564. 

Iodonitrophenols, 801. 

Iodophenols, 259. 

Todovanillin, 896. 

Ipomaeic acid, 729. 

Iridium, action of, on ethyl alcohol and 
formic acid, 1076. 

—— photographic pictures on, 1019. 

Iron, composition of a specimen of, pro- 
duced in the manufacture of Heaton’s 
steel plates, 1188. 

Tron and alumina, estimation of, in 
phosphates, 190, 1188. 

Tron, meteoric, from Howard Co., In- 
diana, 967. 

from Mount Descubridora, 

near Poblazon, in Mexico, 557. 

product of oxidation of; com- 

parison with terrestrial magnetites, 

35 


— — from Shingle Springs, Eldo- 
rado Co., California, 34. 

structure of, 239. 

Iron mordant, commercial, quantita- 
tive determination of chlorine, nitro- 
gen oxide, and ferrous oxide in, 
603. 

Iron ore of Bidassoa, its treatment by 
calcination and lixiviation, 97. 

Iron ore and pig-iron, production of 
steel from, 719. 

Tron ore, specular, 1141. 

Tron ore, titanic, of abnormal compo- 
sition, 134. 

Iron ores, rapid colorimetric test for 
manganese in, 816. 
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Tron, condition of, in blood, 996. 

— conversion of, into steel, 924. 
covering of, with zinc, 719. 
detection of, in nickel salts, 1101. 
estimation of silicon, graphite, man- 

ganese, &c., in, 711. 
estimation of, by means of sugar, 
714. 

—— estimation of sulphur in, 499 G 

— etching of, 1025. 
gases evolved from molten, 659. 

— occurrence of native, in the basalt 
near Ovifak in Greenland, 347. 

potassium permanganate process 
for estimating, in hematite iron ores, 
918. 

—— regeneration of burnt, 196. 

—— new salt of, 962. 

Tron ores, rapid colorimetric method of 
estimating manganese in, 604. 

Tron oxide, dialysed, as a mordant in 
dyeing, 100. 

Iron, passive condition of, 1127. 

Tron-platinum, 1143. 

Tron salts and pyrogallol, 1016. 

Tron-sinter, 445. 

Tron slag, analysis of, of a fine blue 
colour, from Barrow Iron Works, 
Lancashire, 340. 

Tron and steel, addition of tungsten and 
chromium to, 1118. 

estimation of sulphur in, 
187. 

— production of, 610. 

soldering of, 719. 

Iron tartrates and citrates and their 
ammoniacal compounds, 42. 

Tron, titanic, in dolerite, 558. 

Iron wire, effect of acid on the interior 
of, 546. 

— — effect of the carbon in, on 
the use of the wire in standardising a 
solution of potassium permanganate, 
1179. 

certain remarkable molecular 
changes occurring in, at a low red 
heat, 230. 

Isoamyl iodide, action of caustic potash 
on, 241. 

Isobutyl alcohol, products of the oxida- 
tion of, and on the trichloracetone 
from the so-called isobutyl aldehyde, 
676. 

Isobutyl aldehyde, action of sulphuric 
acid on, 144. 

trichloracetone obtained from the 
su-called, 676. 
a polymeric modification of, 


Isobutyl-phenyl alcohol, 75. 
Tsocresol, 373. 
_ Isocyanocarbonic ether (a warning), 791. 
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Isodinaphthyl, action of chlorine, bro- 
mine, &e., on, 854. 

Isomeric bodies, C,9Hg.HCl, method of 
distinguishing between, 153. 

TIsomeric bodies, C,H,I Br, 1150—1. 

Isometric symmetry, researches on, 763. 

Isomerides, heat of combustion of, 67. 

Isomorphous salts, molecular volumes 
of, 760. 

Isoterebenthene, 1162. 

Isothionamide, 790. 

Iso-uric acid, 255. 

Itaconic acid, 787. 


J. 


Jagn vacuum, a modification of, 950. 

Japan varnish, 400. 

Javanese Cinchona barks, 89. 

Jervine, 590. 

Jordanite from Imfeld in the Binnen- 
thal, 134. 

Jordanite from Nagyag, 664. 


K. 


Kauri gum of New Zealand, 733. 

Kermes mineral, preparation of, and on 
the action of alkaline carbonates and 
alkaline earths upon antimonious sul- 
phide, 339. 

Kerolite, 446. 

Kerrite, 550. 

Ketones from aromatic hydrocarbons 
and acid chlorides, 263. 

Ketones, decomposition of, by soda-lime, 
264. 

Kornite, 447. 

Koussin, 702. 


L. 


Lactarius deliciosus,examination of, 705. 
Lactic acid, action of, on animals, 593. 
Lactic acid of the allyl series, 682. 
Lactic acid (ethylene-), 249. 

Lactide, 978. 

Lactyl-urea, formation of, simultaneous, 
with the preparation of alanine from 
potassium cyanide, 149. 

Lanarkite, 101, 103. 

Lanthanum, atomic weight of, 26. 

Lanthanum and didymium, 1062. 

Lanthanum oxide, heat produced by 
neutralisation of, 430. 

Lanthanum salts, 25. 
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Laurel camphor, action of benzyl chlor- 
ide on, 312. 

Laurostearin, 1079. 

Lead, action of air and water on, 232. 

action of distilled water on, 1064. 

—— action of potable waters on, 872. 

action of turpentine oil and acetic 
acid on, 1188. 

action of water on, 232. 

action of the water of the Seine 
and the Oureg on, 232. 

behaviour of, to acetic acid and 
turpentine oil, 1065. 

estimation of, in ores, 188. 

estimation of, as peroxide, 1100. 

refining and desilvering of, by 
means of steam, 1117. 

Lead and other metals, action of water 
on, 233. 

Lead acetate, estimation of acetic acid 
in, 712. 

—— — quick method of analysing, 
921. 

Lead carbonate, sulphate, and molyb- 
date from the bismuth lode of Mey- 
mac, 238. 

Lead chloride, solubility of, in glycerin, 
505. 

Lead chromate, qualitative and quanti- 
tative determination of adulterations 
in, 604. 

Lead iodide, action of sodium sulphite 
and of sulphurous acid on, 26. 

Lead oxide, action of, on phenol, 798. 

Lead pipes, action of water on, 231. 

Lead plates, action of water on, 233. 

Lead-poisoning, 400. 

Lead pyrolignate, quick method of 
analysing, 921. 

Lead sebate, 310. 

Lead sulphate, estimation of, in galena, 
1180. 

— solubility of, in a solution of 

. sodium acetate, 662. 

Leaves kept in darkness, absorption of 
oxygen and emission of carbonic acid 
by, 909. 

gaseous thermo-diffusion in, and on 
the circulatory movements thence re- 
sulting in chlorophyllian respiration, 
380. 

— influence of light on the growth of, 
381. 

Leaves of Ricinus communis, analysis 
of, 706. 

Lecithine and cerebrin, 908. 

Lecture experiments: Reactions of va- 
rious metals with chlorine, bromine, 
and iodine; reaction of phosphorus 
with bromine.—Production of hydro- 
bromic acid.—Green colour of the 
boron flame.—Decomposition of an 
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acid solution of chinoline- blue by 
silk, 334. 

Lees, wine from, 724. 

Leucaugite from Amity, New York, 29. 

Leucine existing in young  vetches, 
494. 

Leucine, formation of, together with 
asparagine, during the germination of 
vetches, 912. 

Library of the Chemical Society, dona- 
tions to the (1873—1874), 1217. 

Light, action of, on chlorophyll, 643. 

—— connection between absorption and 
refraction of, 527. 

—— influence of colour on reduction 
by, 944. 

influence of, on the growth of 
leaves, 381. 
influence of, on vegetation, 703. 
—— nature of the action of, on silver 
bromide, 1044. 
relation of, to chlorophyll, 999. 
self-registering instrument for me- 
teorological measurements of, in 
universally comparable measure, 866. 

Light, solar, measurement of the chemi- 

cal action of, 12, 1124. 
measurement of the chemi- 
cal intensity of, 525. 

Lignite from Toula, Russia, 239. 

—— transformation of old timbering 
into, in the rubbish of the Dorothea 
Mine, at Clausthal in the Upper 
Harz, 670. 

Lignose, preparation of oxalic acid from, 
297. 

Lilae dye for cotton, 1027. 

Limbachite, 446. 

Lime, caustic, estimation of, in bone 
char, 709. 

constitution of chalybeate waters 
containing, 781. 

— relation of, to carbonic acid in well 
water, 138. 

Lime and glycerin, combination of, and 
its pharmaceutical applications, 722. 
Lime, glycero-sucrate of, and its use in 
the preparation of chalk liniment, 

723. 

Lime and phosphoric acid, composition 
of the bones of animals fed with food 
containing varying proportions of, 
489. 

Lime, superphosphate of, formation of, 
657. 

Limestone, dolomitic, preparation of 
Portland cement from, 96. 

Limestones, granular, of the Argentine 
Republic, and their accessory mine- 
rals, 669. 

Liquid, evaporation of automatically 
weighed quantities of, 653. 
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Liquids, behaviour of charcoal with 
certain, 120. 

evaporation of, at temperatures 
higher than the boiling point, 1129. 

—— free from gas, galvanic polarisation 
in, 644. 

Lithia, estimation of, by means of the 
spectroscope, 1072. 

— presence of, in the soil of Limagne 
and in the mineral waters of Auvergne, 
1072. 

Lithium flame, relation of, to phospho- 
rescent bodies, 643. 

Lithium, preparation of, 961. 

Litmus, extract of, 1099. 

—— reaction of milk with, 278. 

—— treatment of, 1099. 

Liver-glycogen, source of, 594. 

Liver, glycogenic function of the, 489. 

Luminous apparitions or false lights in 
putrefaction, 814. 

Liineburgite, 671. 


M. 
Maconite, 500. 


Macrochordion tinctorwm, microgra- 
hic and chemical researches on the 
bres of, 87. 

Madder feeding, colouring of bones 

through, 490. 
Magic lantern, use of, for physico-che- 
mical lecture experiments, 218. 

Magnesia, manufacture of, 727. 

testing of, for carbonic acid, 711. 

use of tartaric acid in solutions of, 


97. 

Magnesites, crystallised, of the North- 
eastern Alps, 1070. 

Magnesium, estimation of, 92. 

separation of, from calcium, 915. 

Magnesium borates, 129. 

Magnesium carbonate, preparation of, 
from dolomite, 96. 

Magnesium hydrate, action of carbon di- 
sulphide on, 1135. 

Magnesium-hydrogen sebate, 308. 

Magnesium sebate, 308. 

Magnetic metals, relationship of the, 229. 

Magnetites, comparison of terrestrial, 
with the product of oxidation of me- 
teoric iron, 35. 

Magnochromite and grochauite, 666. 

Malleable iron, estimation of sulphur 
in, 496. 

Malonic acid, dibromo- and dioxy-, 787. 

—— —— preparation of, 568. 

Malt, estimation of the extractive in, by 
the so-called method of two filtrates, 1 
1019. 
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Manganese, A. Brunner’s colorimetric 
method for estimating, in steel, iron, 
and ores, 1009. 

estimation of, 92. 

estimation of, in pig-iron, 711. 

— estimation of, in spiegeleisen, 
712. 

rapid colorimetric test for, in pig- 
iron, steel, and iron ores, 816. 

—— rapid colorimetric method of esti- 
mating, in pig-iron, steel, and iron 
ores, 604. 

Manganese, cupreous, 449. 

Manganese, recovery of, from manga- 
nese liquors, 830. 

Manganese dioxide, use of nitric oxide 
for the recovery of, from the manga- 
nese liquors, 829, 924. 

—— use of, in glass-making, 718. 

Manganese epidote, 547. 

Mannite, rotatory power of, 245. 

Manure, report on Coignet’s process for 
the preparation of substances of 
animal origin intended for the manu- 
facture of artificial, 300. 

Manures, effect of, on the subsequent 
condition of the land, 287. 

Manuring, influence of an abundant 
nitrogenous and phosphatic, upon the 
composition of spring wheat, 183. 

Marcasite, 445. 

Mariotte’s law, deviation of gases, espe- 
cially hydrogen, from, 646. 

Mashing, MHollefreund’s method of, 
1026. 

Matezite, a volatile sugar obtained 
from Madagascar caoutchoue, 169. 
Mauveine, absorption of, by siliceous 

substances generally, 1028. 

Maximum density of water, mechanical 
explanation of, 220. 

Meat, preservation of, for army use, 
400. 


preserved, chemical examination 
and comparative composition of some 
specimens of, 1018. 

Meat extract, composition of, 499. 

new, 724. 

Meat flour, feeding experiments with, 
on pigs, 595. 

Mechanical explanation of the maximum 
density of water, 220. 

Mechanical and thermic expansion of 
solid bodies, 221. 

Meconie and a-pimelic acids, crystalline 
forms of, 937. 

Melamine, silver-compounds of, 684. 

Melaphyres, microscopic investigations 
of the structure and composition of 
certain, 881. 

Melonite, 32. 

Mercuramides, 891. 
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Mercurethylic chloride, 985. 

Mercuric butylide, 349. 

Mercuric iodide, combination of silver 
chloride with, 963. 

Mercuric nitrate, action of hydrogen on, 
11. 

Mercuric oxide, compound of benzamide 
with, 272. 

Mercuric sebate, 311. 

Mercurophenylammonium chloride, 698. 

Mercurophenylxanthamide, preparation 
of, 992. 

Mercurous sebate, 310. 

Mercury air-pump, improved, 865. 

Mercury, detection of, in extracts and in 
urine, 602. 

green iodide of, 1135. 

heat-conducting power of, inde- 
pendent of temperature, 865. 

Mesaconic acid, 787. 

Metabromopara-iodotoluene, 51. 

Metabromoparatoluidine, 51. 

Metabromophenol, 1163. 

Metabromorthocresol, 52. 

Metabromortho-iodotoluene, 52. 

Metabrom (ortho ?)-thiohydrobenzoic 
acid, 990. 

Metabromorthotoluene-sulphonic acid, 
902, 1093. 

Metabromorthotoluidine, 51. 

Metabromotoluene, 151, 986. 

Metabromotoluene, sulphoderivatives of, 
52. 

Metachlorodinitrophenol, 158. 

Metachloronitrophenol, 158. 

Metachlorophenol, 157. 

Metachlorophenol and its nitro-deri- 
vatives, 157. 

Metachlororthonitrophenol, 158. 

Metachlorotoluene, 55. 

Metacresol in coal-tar, 61. 

(Meta ?)-dithiobenzoic acid, 990. 

Metallic spectra (lead, gold chloride, 
thallium, lithium), 217. 

Metals, agglomeration of finely divided, 
by hydrogen, 415. 

alleged expansion of various, 
during solidification, 1047. 

— behaviour of phosphorus to solu- 
tions of, 1060. 

— reactions of various, with chlorine, 
bromine, and iodine, 334. 

— which yield indefinite oxides, new 
method of estimating, 1180. 

Metamerides, influence of the position 
of the oxygen on the boiling points 
of, 563. 

explanation of the difference in 
boiling points of, 529. 

Meta-metadibromotoluene, 54. 

Meta-meta-para-tribromotoluene, 54. 

Metainidortho-sulphotoluene, 901. 
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Metanthrol and metanthrene, 73. 

Metaphosphoric acid, action of phos- 
phorus pentachloride on, 541. 

(Meta ?)-thiohydrobenzoic acid, 990. 

Metatoluenesulphonic acid, 60. 

Metatoluic acid, 69. 

Metatoluidine, 901. 

(b. p. 197°), preparation of, from 
commercial aniline, 377. 

Metatolyl sulphydrate, 60. 

Meteorite iron. See Iron. 

Meteoric stone, analysis of a, and detec- 
tion of vanadium in it, 104. 

Meteorite of Breitenbach, new crystal- 

_ lised form of silica discovered by Mas- 
kelyne in the, 554. 

Meteorite which fell at Urba, near 
Widin, Turkey, on May 20, 1874, 
note on a, 1147. 

Meteorites, carbon, and graphite, 950. 

Methane (dibromo-), 783. 

Methyl alcohol, estimation of, in wood- 
spirit, 291. 

production of methylamine 


in, 150. 
Methyl chloride, preparation of, 641. 
Methyl ether, preparation of, 975. 
Methyl sulphide and bromacetic acid 
addition product of, 980. 
Methylamine, production of, in methyl 
alcohol, 150. 
Methylaniline, 807. 
Methyl-chlorophenetols, isomeric, de- 
rived from chlorotoluidines, 55. 
Methyldiphenylamine, action of heat on, 
481 


Methyl-hexyl carbinol, 1029. 

Methylhydantoic acid, 466. 

—— formation of, 578. 

Methyloxysulphobenzide, 796. 

Mica, black, from Tscherborkul 
Siberia, 553. 

Microsommite, 30. 

Milarite, 448. 

Milk, adulteration of, 726. 

testing of, 1017, 

—— condensed, 726. 

examination of, 717. 

precaution to be used in testing, 

for starch, 822. 

preparation of condensed, 300. 

—— reaction of, with litmus, 278. 

Milk-fat, estimation of, 1018. 

Milk-sugar, nitrogenous compounds of, 
1078. 

Mineral analyses, 445, 553. 

Mineral from Greenland, analysis of a, 
257. 

Mineral, new, from New Caledonia, 
613. 

Mineral constituents in beet-juice, esti- 
mation of, 293. 


in 
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Mineral from the province of Lerida, a 
new, 965. 

Mineral from Orawicza, analysis of, 237, 
346. 

Mineral butter from the banks of the 
Irtisch and Yenessei, 1072. 

Mineral species, thermoelectric proper- 
ties of, 1129. 

Mineral spring, chemical investigation 
of the warm, in the bath-house of 
the Royal William medical establish- 
ment at Wiesbaden, 968. 

Minerals from the bismuth lode of 
Meymac, 238. 

Minerals of the granitic quartz-blocks of 
the Sierra de Cordoba, South America, 
668. 

Minerals from Greenland, analysis of 
two, 136. 

Minerals found in the neighbourhood of 
Waltsch in Bohemia, 236. 

Mineralogical notes, 450. 

— on Utah, California, and 
Nevada, 344. 

ealedonite ; lanarkite, 101. 

Mine waters, composition of certain, 967. 

Miriquidite, 1140. 

Mirrors, coating of, with an alloy of gold 
and platinum, 928. 

Molecular changes which accompany 
the magnetisation of iron, nickel, and 
cobalt, 766. 

Molecular volume of certain series of 
isomorphous salts, 760. 

Molybdate of ammonium as a test for 
alkaloids, 715. 

Molybdate of sedium, decomposition of, 
by ammonium chloride, 1138. 

Molybdenum, atomic weight of, 132. 

contributions to the chemical 
history of, 339. 

Molybdenum chlorides, 26, 132. 

Molybdic acid, blue solution of, as a 
reagent, 1176. 

detection of, 1178. 

recovery of, from filtrates 
obtained in the estimation of phos- 
phoric acid, 1177. 

Molybdic and arsenic acids, compounds 
of, 964. 

Monamines, aromatic, synthesis of, by 
intramolecular atomic interchange, 807. 

a-Monobromacrylic acid, 680. 

8-Monobromacrylic acid from #-dibro- 
mopropionic acid, 680. 

Monobromo-camphor, 582. 

Monochloraldehyde, action of, on ben- 
zene, 368. 

Monochlorethidene-urethane, 890. 

Monochlorocitraconie acid, 358. 

Monochlorophenol boiling at 218°, action 
of potash on the, 61. 


—— 
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Mononitronaphthalene, 159. 

Montanite, 33. 

Moonstone variety of albite from Dela- 
ware Co., Pennsylvania, 29. 

Morphine, absence of, from the petals of 
Papaver Rheas, 911. 

action of acetic acid on, 1033. 

—— action of acetic anhydride in excess 
on, 1035, 1059. 

action of water and diluted alka- 
line solutions on acetylated, 1039. 

— a new alkaloid from, 589. 

detection of, 294. 

detection of, by phosphomolybdic 

acid, 295. 

testing of quinine hydrochloride 
for, 1105. 

Morphine derivatives, 
action of some, 1043. 
Morphine hydrobromide, preparation of, 

590. 


physiological 


Mortar of the pyramid of Cheops, com- 
position of, 928. 

Mortar, Scott’s selenitic, 96. 

Mosaic plates, 1116. 

Mud eruption from Nisyros, 347. 

Mud-bath at Pignieu, in the Schamser 
Valley, Graubiinden, 672. 

Mustard, examination of essential oil of, 
1088. 

Mustard-oil, crotonylic, 792. 

Mustard-oils, desulphuration of, 992. 

Mutton-soup, concentrated Australian, 
as a food for pigs, 175. 


N. 


Nankin cotton, colour of, 720. 

Naphthalic acid and  acenaphthene, 
1167. 

Naphthalimide, 1168. 

a-Naphthol, action of pyromellitic acid 
on, 64. 

oxidation of, 802. 

Naphthols, isomeric, action of ferric 
chloride on, 262. 

Naphthyl sulphides, 803. 

Naphthylamine bisulphite, action of alde- 
hydes on, 274. 

Naphthyl-chloracetamide, 629. 

Narceine, test for, 1188. 

hydrochloride, 109. 


Nasturtium officinale, essential oil of, 
793. 

Neolite, 1141. 

Neottia Nidus Avis, colouring matter 
of, 911. 

Nephrite, 447. 

Nephrite from the Kunlun Hills, 779. 
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Nervous system, chemical reaction of the 
central organs of the, 82. 

Ngai camphor, 582. 

Nickel, new method of electroplating, 
928. 

—— separation of, from zinc, 1180. 

Nickel nitrate, absorption-spectrum of a 
solution of, 113. 

Nickel ores of Horbach, near St. Sebas- 
tian in the Black Forest, 34. 

Nickel ores and nickel-glance, analysis 
of, 1180. 

Nickel plates, cast, 832. 

Nickel salts, detection of iron in, 1101. 

Nickel sebate, 309. 

Nicotine, estimation of, 497. 

Nicotine and colchicine, detection of, in 
medico-legal investigations, 293. 

Nile-mud, analysis of, 672. 

Nitramines, isomeric, action of alkalis 
on, 481. 

different behaviours of, towards 
alkalis, 808. 

Nitrate of copper, action of hydrogen on, 
11 


Nitrate of didymium, 1063. 

Nitrate of lanthanum and ammonium, 
25. 

Nitrate, mercuric, action of hydrogen 
on, 11. 

Nitrate of silver, action of hydrogen on, 
3, 867. 

Nitric acid, action of, upon trichlor- 
acetamide, 316. 

decomposition of, by heat,124. 

detection and colorimetric 

estimation of, 387. 

heat of dilution of, 762. : 

heat evolved by the addition 
of successive equivalents of water to, 
763. 

—— —— loss of, in the manufacture of 
sulphuric acid, 822. 

oxidation of butyric, caproic, 

succinic, and oxalic acids by, 980. 

—— thermic phenomena of the 
reaction of water with, 762. 

Nitric acid and chlorine, action of, on 
benzylene dichloride, 152. 

Nitric anhydride, 1057. 

preparation of, 868. 

Nitric ethers, general method of pre- 
paring, 886. 

Nitric oxide, action of sulphurous oxide 
on, 829, 924. 

use of, for the recovery of 
manganese peroxide from the manga- 
nese liquors, 829, 924. 

‘Nitrite of ammonium, 959, 1058. 

Nitrite of propyl, 39. 

Nitrite of silver forined from the nitrate 
by the action of hydrogen, 6. 
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Nitro-aceto-naphthalides, isomeric, 692. 
Nitro-anthracene, 581. 
Nitrobenzanilide, base obtained from, 


—— reduction of, 900. 

Nitrobenzile, reduction of, by tin, 273. 

Nitrobenzylamide, 78, 

Nitrobenzylamines, secondary and ter- 
tiary, 79. 

Nitrobenzylphenylamine, 80. 

Nitrobromacetanilide, 696. 

Nitrobutane, 984. 

Nitrocarbol, 462. 

Nitro-compounds of the allyl series, 
573. 

Nitro-compounds of the fatty series, 
146, 365, 982, 1151. 

Nitro-compounds of inosite, 463. 

Nitro-diazo-compounds, 805. 

Nitrodibromacetanilide, 697. 

Nitrodibromaniline, 697. 

Nitrodichlorotoluene, 56. 

Nitrodiphenyl, 468, 580. 

Nitrogen, action of earth on organic, 
938. 

estimation of, 187. 

estimation of, in albuminoids, 296. 

386, 392, 1106. 

influence of the presence of, ir 
textile fabrics, on the direct fixing 0: 
aniline colours, 1026. 

Nitrogen, phosphorus, &c., mechanical 
explanation of the varying quanti- 
valence of, 221. 

Nitrogen chloride, safe preparation of, 
684. 

Nitrogen monoxide, narcosis produced 
by, 996. 

—— —— solidification of, 21. 

Nitrogen oxides, quantitative determi- 
nation of, in commercial iron mordant, 
603. 


heat evolved in various re- 

actions of, 440. 

researches on, 439. 

Nitrogen tetroxide, action of, on arsenic 
trichloride and on boron trichloride, 
539. 

Nitrogenous bodies, estimation of, in 
germinating peas, 1001. 

Nitrogenous and phosphatic manuring, 
influence of an abundant, upon the 
composition of spring wheat, 183. 

Nitrolic acids, constitution of, 982. 

—- and their isomerides, 983. 

Nitrometabromortho-iodotoluene, 52. 

Nitrometabromotoluenes, a and 8, 53. 

Nitrometabromotoluene - orthosu] phonic 
acid, 52. 

Nitrometabromorthotoluene - sulphonic 
acid, 902. . 

Nitronaphthalenes, 159. 
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Nitronaphthol, 160. 

Nitroparachlorotoluene, 986. 

Nitro-para-iodometabromotoluene, 51. 

Nitrophenol, behaviour of, with chlorine 
and bromine, 1164. 

Nitrophenol corresponding with dinitro- 
benzene, 583. 

Nitrophenol (m. p. 45°), behaviour of, 
with sulphuric acid, 1164. 

— 110° (m. p.), bromo- and iodo- 
phenolsulphonic acid from the, 476. 

—— oxidation of the volatile, 1092. 

Nitrophenol and dinitrobenzene, 467. 

Nitrophenols, conversion of diazonitro- 
benzenes into, 696. 

Nitrophenolsulphonic acids, haloid de- 
rivatives of the, 804. 

Nitropodocarpic acids, 72. 

Nitropropylene, 573. 

Nitrorcins, 694. ; 

Nitrorthobromoparatoluenesulphonic 
acid, 1096. 

Nitrortho-cresolparasulphonic acid, 
1096. 

Nitrosalicylate of propyl, 38. 

Nitroso-ethylaniline, 588. 

Nitrosyl bromides, 635. 

Nitrosyl chloride, action of on phenol, 
851. 

Nitrosyl chlorides and aqua regia, 630. 

Nitrosyl sulphate, 631. se 

Nitrous acid, action of, on ethylaniline. 
587. 


action of, on phenols, 693. 

— detection of, in dilute solu- 
tions, 1178. 

detection of, in water, 1006. 

Nitrous oxide. See Nitrogen mon- 


oxide. "2 Aas, 
Nitroxysulphobenzidanilide and diamid- 

oxysulphobenzide, 697. 
Non-oxygenised bases, methods for pro- 


duction of, 984. ' ; 
Novaculite or “ Ouachita whetstone,” 


from Arkansas, analysis of, 346. 
Nuclein, 82. 


0. 


Oatmeal, its composition and value as a 
food-stuff, 912. om 
Oats, effect of various quantities of 
phosphoric acid on, 385. 
water-culture of, 1003. 
Obituary notices of Fellows deceased in 
1873, 1198. ne 
Octylic and caprylic acids, 1155. 
Oellacherite, 553. : 
Oenocyanin (colouring matter of wine), 
direct estimation of, 716. 


. 
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Oil, essential, of arnica, 378. 

Oil of citronella, 1. 

—— of Cochlearia officinalis, synthesis 
of the, 792. 

— of Nasturtium officinale, 793. 

—— of Tropaolum majus, 792. 

—— of the root of Spirea Ulmaria, 
897. 

— of wormwood, 1, 153. 

— and varnish, quick-drying, 

28. 

Oil-mordant, substitute for, in dyeing 
Turkey-red, 722. 

Oils, essential, formation of hydrogen 
dioxide during the slow oxidation of, 
433. 

ozone as a concomitant of the 

oxidation of the, 511. 

— of wormwood and citronclla, 
317. 

Oils, vegetable and animal, methods in 
use for determining the value of, 
606. 

Olefines, action of the copper-zinc 
couple on the bromides of, 406. 

—— polymerisation of, 138. 

Oleo-resin of the sunflower, 176. 

Olivine from Vesuvius, 553. 

Oolite, formation of, 673. 

Opal, spectrum of noble, 557. 

Opium, Persian, 90. 

Opium testing, 1018. 

Opium bases, remarks on, 484. 

Optical researches on certain series of 
isomorphous bodies, 767. 

Orcin, derivatives of, 693. 

pentabrom-, 62. 

Orcins, iodo-derivatives of the, 585. 

Organic analysis, elementary, by reduc- 
tion, 921. 

Organic analysis, use of potassium di- 
chromate in ultimate, 1011. 

Organic bodies, action of the copper-zine 
couple on.—Part IV. On iodide of 
allyl, 208. 

—— action of the copper-zine couple 
on.—Part V. On the bromides of the 
olefines, 406. 

—— action of the copper-zine 

couple on.—Part VI. On ethyl bro- 

mide, 410. 

action of the copper-zine 
couple on.—Part VII. On the chilo- 
rides of ethylene and ethylidene, 615. 

Oroselone, 802. 

Orthoamidoparatoluenesulphonie 
904, 1093, 1094. 

Orthobromometatoluidine, 53. 

Orthobromonitrotoluenesulphonic acid, 


acid, 


Orthobromosulphobenzoie acid, 59. 
Orthobromotoluene, 58. 
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Orthobromotoluene and its derivatives, 
53. 

Orthobromotoluene-sulphonic acid, 58. 

Orthobromotolyl sulphydrate, 59. 

Orthoclase, porphyry vein with loose 
crystals of, in the Elbthalgebirge, 561. 

Orthoclase, vitreous, from the volcanic 
sands of the island of Rachgoiim 
(province of Oran, Algeria), 1145. 

Orthocresol from coal-tar, 62. 

Orthodichlorazophenol, 260. 

Orthometadibromotoluene, 53. 

Orthonitrochloronitrophenol, 157. 

Orthonitrochlorophenol, 157. 

Orthonitrodichlorophenol, 157. 

Ortho-ortho-dibromotoluene, 54. 

Ortho-ortho-tribromotoluene, 54. 

Orthophosphoric acid, action of phos- 
phorus chlorides on, 540. 

Orthosilicate, butylic, 349. 

Ortho-silico-acetate, ethylic, 40. 

Orthotoluene-sulphonic acid, 58. 

Orthotoluic acid, formation of, 68. 

Orthotoluic acid prepared synthetically 
from liquid dimethylbenzene, oxida- 
tion of, by chromic acid, 479. 

Orthotoluidine-sulphonic acid, 73, 166. 

Orthoxylene from the liquid bromo- 
toluene formed by the action of bro- 
mine on toluene, 267. 

Osmose, lecture experiment on, 1132. 

Osteolite, 236. 

Ostruthin, a new crystalline vegetable 
principle, 907. 

Oxalate, butylic, 349. 

Oxalate of calcium, artificial production 
of crystals of, similar to those found 
in plants, 357. 

conversion of, into the carbon- 
ate, in analysis, 390. 

Oxalate, a new chromic, and its optical 
properties, 250, 

Oxalate, ethylic, combination of, with 
sulphocarbamide, 981. 

Oxalate, propylic, 37. 

Oxalic acid, application of, to the indus- 
trial preparation of formic acid, 140. 
action of polyatomic alcohols 

upon, 140. 

—— oxidation of, by nitric acid, 
980. 

—— —— preparation of, from sawdust, 
bran, and lignose, 297. 

—— —— purification of, 1084. 

sulphuretted derivatives of, 


566. 
Oxalic ether, compound of sulphurea 
with, 1088. 
Oxaluramide, synthesis of, 568. 
Oxalurie acid, homologues of, 49. 
Oxaluric, allophanic and alloxanic acids, 
connection of, 791. 
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Oxalyl-urea (parabanic acid), synthesis 
of, 368. 

Oxethaniline, 77. 

Oxethenetoluidine, 903. 

Oxidation, shown by change of colour 
in compounds on contact with air, 


Oxides, spent, composition of, from gas- 
purifying, 609. 

Oxidising and reducing agents, con- 
tinuation of Thomsen’s researches on, 
530. 

Oximidocyanic acid, 466. 

Oxuvitic acid, 1161. 

Oxyacetic acid (glycollic acid), 141. 

Oxyacids of the fatty series, oxidation 
of, 1082. 

Oxybenzoic acid, a condensation-product 
from, 266. 

Oxycaprylic acid, 981. 

Oxygen, absorption of, and emission of 
carbonic acid, by leaves kept in dark- 
ness, 909. 

—— absorption of, by yeast, 1005. 

estimation of free, 186. 

formation of, by green land plants 

immersed in water containing car- 

bonie acid, 703. 

formation of ozone in combustion 
of hydrogen in, 653. 

—— germination of seeds in pure, 704. 

influence of the position of the, on 
the boiling points of metamerides, 
563. 

—— influence of, on fermentation, 599. 

— Limousin’s apparatus for the evolu- 
tion of, for medical purposes, 400. 

—— preparation of, 1056. 

in the water of Artesian wells, 


968. 
Oxygen and hydrogen, active, 222. 
Oxymethane-disulphonic acid, 45. 
Oxymethane-sulphonic acid, 45. 
Oxypropane-sulphonic acids, 360. 
Oxysulphobenzide, derivatives of, and 
phenoltrisulphonic acid, 265. 
Oxysulphobenzide and derivatives, 795. 
Oxysulphocarbamate of ammonia, 361. 
Oxytoluic acid, a fifth, 1166. 
Ozone as a concomitant of the oxidation 
of the essential oils, 511. 
supposed disengagement of, from 
plants, 596. 
formation of, in the combustion of 
hydrogen in oxygen, 653. 
oxidation of alcohol and ether by, 
975. 
Ozone and water, relation between, 222. 
Ozonised air, aldehyde prepared by, 
835. 
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P, 


Paint, reddish-brown, for wood, 100. 

Paleolithic eruptive rocks of the Fichtel 
range, 1075. 

Palladiochloride of beryllium, 443. 

Palladium, precipitation of, by hydrogen, 
11. 

— preparation and properties of 
hydrogenated, 1139. 

Paliadium hydrogenised, 660, 866. 

Fancreatic and biliary secretions of 
omnivorous animals, 594. 

Papaver Rhevas, absence of morphine 
from the petals of, 911. 

Paper, dendritic spots on, 754. 

Para-amidotoluers‘sulphonic acid, 479. 

Parabaniec acid, constitution of, and syn- 
thesis of ‘its homologues, 466. 

—~ salts of, 889. 
Parahromorthonitrotoluene, 53. 
Parsbromorthotoluidine, 53. 
Psrabromosulphobenzoic acids, a and B, 
eye 
* Parabromotoluene, 56. 
Parabromotoluene-sulphonic acid, 60. 
Parabromotoluene-metasulphonic acid, 

991. 

Parabromotoluic acid, 477. 

a-Parachlorotoluene, 9835. 

Parachlorotoluene, isomeric derivatives 
of, 55. 

Paracresol in coal-tar, 62. 

Paradimethylbenzene, 467. 

Parametadibromotoluene, 53. 

Paramido-orthotoluene-sulphonic acid, 
1093. 

Paramylum, 
1077. 

Paranitrotoluene-sulphonic acid, deri- 
vatives of, 479. 

Paraoxybenzoic acid, 373. 

synthesis of, 477. ° 

Paraphenyl-sulphuric acid, action of 
potash on, 373. 

Paratoluidine-sulphonic acids, 991. 

Parenchyma of certain vegetables, 
chemical composition of, 184. 

Peas, germinating, formation of aspara- 
gin in, and estimation of nitrogenous 
bodies in, 1001. 

Peat, dry distillation of, 498. 

” Pectolite, pseudomorph after, 28. 

Pelargonamide, 255. 

Penicillium glaucum, influence of tem- 
perature on the development: of, 708. 

Pentabromorcin, 62. 

Pentabromoresorcin, 62. 

Pentacetyl-tannic acid, 269. 

Pentane-series, optical properties of 
some compounds of the, 350. 


oxidation-produets _ of, 


Peppermint-oil, reactions of acids with, | 
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and their bearing on the formation of 
chlorophyll, 1172. 
Pepsin, colorimetric-estimation of, 609. 
Pepsin, preparation of, 724. 
Perbromates, 324. 
Periodic acid, separation of iodic acid 
from, 1006. 

Periodic acid, specific gravity and 
volume of solution of, 433. 

Periosteum, development of the, 596. 

Permanganate solutions, titration of, 
1179. 

Permanganate of potassium, titration of, 
918. 

Permanganate of zinc, 1101. 

Permanganates of the alkaline earths, 
manufacture of, 1117. 

Permanganic acid, behaviour of, with 
various substances, 1055. 

Persian opium, 90. 

Persulphide of hydrogen, 857. 

Petroleum distillates, fluorescent rela- 

tions of certain solid hydrocarbons 
found in, 14. 

Petroleum oil, properties of good, 836. 

Petzite, 32. 

Phenanthrene, purification of, 581. 

—— synthesis of, 471. 

Phenantbrene hydrides, 1092. 

Phenate of potassium, action of chloro- 

form on, 259. 
Phenate of propyl, 38. 
Phenol, action of lead oxide on, 798. 
action of nitrosyl chloride on, 
851. 
analytical and toxicological re- 
search on, 922. 
detection of, 607. 
as a probable source of indigo, 
192. 
Phenol (monochloro-), boiling at 218°, 
action of potash on, 61. 
Phenol colours, 1096. 
Phenol-parasulphonic acid, position of 
the sulpho-group in, 1164. 

Phenols, action of amides of, 261, 584. 
action of nitrous acid on, 693. 
constitution of the substituted, 

798. 

Phenolsulphonic acids, substituted, 475. 

Phenoltrisulphonic acid, 265. 

Phenoltrisulphonic acid and derivatives 

of oxysulphobenzide, 265. 

Phenylallyl, 798. 

Phenylamylamine, formation of, from 

amylaniline, 807. 

Phenyl-butylene, synthesis of, 689. 

Phenyl-carbamate, propylic, 37. 

Phenyl-carbamidol, identity of, with 

diphenyl urea, 1169. 

Phenyl-chloracetamide, 624. 

action of ammonia on, 623. 
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Phenyl-chloracetamide, constitution of 
the hydroxyl derivatives of, 627. 
Phenylenediamine, occurrence of, as a 
by-product in the manufacture of 
aniline, 1096. 
Phenyl-ethyl bromide, constitution of, 
9 


Phenyl-ethylamine, formation of, from 
ethyl-aniline, 807. 

Phenyl-phosphine or phosphaniline, 485. 

Phenyl-propyl-acetate, 894. 


Phenyl-propyl alcohol, normal, and 
allyl benzene, 894. 
Phenyl-trichloracetamide, preparation 


of, 315. 

Phillipsite, 236. 

Phloroglucin, 894. 

Phloroglucin anhydride, 1166. 

Phonolites, mineralogical constitution 
and classification of, 560. 

Phosene, 1091. 

Phospham, 870. 

Phosphaniline or phenylphosphine, 485. 

Phosphate, bone-, constitution of, 591. 

Phosphate, soluble, reduction of, in 
superphosphate, 92. 

Phosphates of the basaltic tufa of 
Styria, 236. 

Phosphates of bone, constitution of, 
813. 

Phosphates, estimation of alumina and 
iron in, 190. 

Phosphates, soluble, for use in agricul- 
ture, researches on, 913. 

Phosphates and phosphorus, part of, in 
putrefaction, 813. 

Phosphatic and nitrogenous manuring, 
influence of an abundant, upon the 
composition of spring wheat, 183. 

Phosphenyl chloride, 168. 

action of hydriodic acid on, 


485. 
Phosphenyl chlorobromide, 168. 
Phospheny] chlorotetrabromide, 169. 
Phosphenyl oxychloride, 169. 
Phospheny] tetrachloride, 168. 
Phosphenylic (phenylphosphoric) acid, 
169. 


Phosphide of antimony, 339. 

Phosphide, tetranickelous, 214. 

Phosphomolybdic acid, application of, 
to the detection of alkaloids, 294. 

Phosphorescence of sulphur, phospho- 
rus and arsenic, 1058. 

Phosphorescent bodies, relation of 
strontium and lithium flames to, 
643. 

Phosphoretted hydrogen, liquid, 764. 

Phosphoric acid blowpipe beads, spectra 
of, 642. 

Phosphoric acid, determination of, 915, 
1007. 
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Phosphoric acid, effect of various quanti- 
ties of, on oats, 385. 

methods for estimating, 357. 

preparation and use of, for 

freeing sugar from lime, 1189. 

as a test for alkaloids, 1018. 

Phosphoric acid and lime, composition 
of the bones of animals fed with food 
——"s varying proportions of, 

9 


Phosphoric chloride, combinations of, 
with other chlorides, 338. 

Phosphorite from Estramadura, 346. 

Phosphorous acid and ethyl phosphite, 
constitution of, 655. 

Phosphorous chloride, action of, on po- 
tassium sulphocyanate, 366. 

Phosphorus, action of, on iodates, 338. 

behaviour of, to solutions of 

metals, 1060. 

conversion of ordinary into amor- 

phous, by electricity, 1059. 

mechanical explanation of the va- 
rying quantivalence of, 221. 

—— phosphorescence of, 1058. 

reaction of, with bromine, 334. 

Phosphorus, allotropic, 769. 

Phosphorus, black, 338, 869. 

Phosphorus and phosphates, part of, in 
putrefaction, 813. 

Phosphorus acids, action of phosphorus 
chlorides on, 540. ; 

Phosphorus bronze, 620. 

Phosphorus chlorides, action of, on acids 
of phosphorus, 540. 

Phosphorus compounds, aromatic, 168, 
485. 

Phosphorus crystals, preparation of, 
869. 


Phosphorus di-iodide, action of ‘silver 
chloride on, 542. 

Phosphorus pentabromide, action of, on 
aldehyde, 789. 

Phosphorus pentachloride, action of, on 
citronellol, 322. 

action of, on ethyl diethoxal- 


ate, 144. 
action of, on sodium ethylate, 


565. 

Phosphorus pentasulphide, action of, 
upon absinthol and citronellol, 320. 
action of, on terpenes and 

their derivatives, 620. 
Phosphorus pentoxide, action of, on 
ethal, 144. 
Phosphorus series, aniline, of the, 485. 
Phosphorus sulphobromide, 542. 
Phosphotungstic acid as a precipitant 
for organic bases, 192. 
Photochemical experiments, 1020. 
Photographic pictures on platinum, 
iridium, &e., 1019. 
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Photographic printing process, — 
1021. 


‘Photographic printing without the use 
of a press, 930. 

Photographs, soft and brilliant, 931. 

Photolithography, 1020. 

Photostereotyping, 930, 1020. 

Physico-chemical lecture experiments, 
use of magic lantern for, 218. 

Picrie acid, detection of, in beer, 400, 
1017. 

Picropharmacolite, 445. 

Pig feeding, 707. 

Pigs, Australian concentrated mutton 
soup as a food for, 175. 

feeding of, with cockchafers, 384. 

—— feeding experiments on, with meat 
flour, 595. 

Pig-iron, Bessemer’s, sulphur and phos- 
phorus in, 830. 

Pig-iron, estimation of carbon in, 188. 

estimation of silicon, graphite, 

manganese, &c., in, 711. 

determination of sulphur in, 391, 
496, 918-19. 

—— rapid colorimetric method of esti- 
mating manganese in, 604. 

rapid colorimetric test for manga- 
nese in, 816. 

—— and iron ore, production of steel 
from, 719. 

Pimelic chloride, 155. 

a-Pimelic and meconic acids, crystalline 
forms of, 937. 

Pinacolin, chemical constitution of, 245, 
1080. 

Pinus Pinaster, influence of the chemi- 
cal composition of the soil on the 
growth of, 382. 

Piperic acid, constitution of, 897. 

Piperine, detection of, 294. 

Pitticite, 445. 

Plant, translocation of substances in 
the, 490. 

Plants, absorption of atmospheric am- 
monia by, 999. 

action of sulphurous oxide on, 

492. 

effect of coal gas on, 597. 

fresh, barks, &c., direct detection. 

of certain substances in, by chemical 

reagents, 713. 

influence of the amount of carbonic 

acid in the air on, 381. 

influence of carbon dioxide on the 

verdure and growth of, 704. 

supposed disengagement of ozone 
from, 596. 

Plant-ashes, soda as a constituent of, 
910. 

Plant-chemistry, influence of the time 
of year on, 705. 


Plant-fats, constitution of, 597. 

Plant-life, relation of the camphor group 
to, 177. 

Platinochlorides of cerium, lanthanum, 
and didymium, 25. 

Platinum, occurrence of chromium in, 
196. 

—— photographic pictures on, 1019. 

precipitation of, by hydrogen, 11. 

charged with free chlorine, electro- 
motive force of, 1044. 

Platinum and gold, coating of mirrors 
with an alloy of, 928. 

Platinum bases, ammoniacal, 342. 

Platinum black, absorption of hydrogen 
by, 15. 


action of hydrogen on ethy- 
lene and acetylene in contact with, 
882. 

Platinum crucible guard, 1011. 

Platinum lamp, precautions in the con- 
struction and use of Débereiner’s, 
929. 

Platinum residues, treatment of, 443. 

Plumbie chloride, solubility of, in gly- 
cerin, 535. 

Podocarpic acid, 72, 78. 

Poisons, metallic, detection of, 603. 

Polarisation, galvanic, in liquids free 
from gas, 644. 

Polyacetone, a, 145. 

Polymerisation of the olefines, 138. 

Polyoxypropylenes, 1154. 

Polythionic acids, 128. 

Porcelain, cement for, 1115. 

porosity of, 100. 

Porcelain and some allied products of 
devitrification; 544. 

Porcelain fayence, glass, &c., Pollard’s 
new system of muffles for burning in 
colours on, 400. 

Porcelain and stoneware, printing fusible 
colours on, 1115. 

Porphyry vein, with loose crystals of 
orthoclase, in the Elbthalgebirge, 561. 

Portland cement from dolomitic lime- 
stone, 96. 

Potable waters, action of, on lead, 872. 

Potash, caustic, action of, on isoamyl 
iodide, 241. 

combination of starch with, 365. 

estimation of, 188. 

Potassio-calcic chromate as indicator in 
Mohr’s method of chlorine estimation, 
1007. 

Potassium, absorption-spectrum of, at 
low temperatures, 942. 

lecture-experiment with, 443. 

Potassium bisulphate, action of, on na- 
tural sulphides, 773. 

Potassium bisulphate, use of, to detect 
the presence of galena, 188. 


Pp 


1, 
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Potassium bromide, detection of iodide 
in, 601. 

Potassium chloride, testing of iodide 
for, 710. 

Potassium cyanate, action of alcohol on, 
366. 

Potassium cyanide, quantitative esti- 
mation of, in silver-baths which have 
been used in electro-plating, 1012. 

Potassium dichromate, use of, in ultimate 
organic analysis, 1011. 

Potassium iodide from cuprous iodide, 
1060. 


testing of, for chloride, 710. 

Potassium manganate, action of, on 
invert sugar, 244. 

Potassium parabanate, 889. 

Potassium permanganate, composition 
of, 1138. 


use of, for estimating iron in 

hematite iron ores, 918. 

titration of, 918. 

Potassium quadrisulphate, 870. 

Potassium salt from India, 134. 

Potassium salts, 822. 

Potassium sebate, 304. 

Potassium sulphocyanate, action of 
phosphorus chloride and _ benzoyl 
chloride on, 366. 

Potassium triacetate, 870. 

Potassium and bismuth iodide as a test 
for alkaloids, 1105. ; 

Potassium oxalurate, and the determi- 
nation of the alkali-metals in the salts 
of ureids, 890. 

Potassium-glucinum fluoride, 24. 

Potassium-hydrogen sebate, 304. 

Potassium-indium sulphide, 871. 

Potassium-zine sulphide, 228. 

Potatoes, ash of diseased, 90. 

— detection of solanine in, 297. 

Precipitates, cohesion of, 1054. 

Priceite, a new calcium borate, 344. 
Proceedings at the Meetings of the 
Chemical Society (1873-74), 1194. 

Propargyl derivatives, 977. 

Propargyl octobromide, 456. 

Propionic acid, formation of, from carbon 
monoxide, 246. 

separation of, from formic and 

acetic acids, 605. 

new synthesis of, 141. 

Propiophenone, 74. 

Propyl alcohol, normal derivatives of, 39. 

Propyl bromide, normal, and crystal- 
lisable bromotoluene, the cymene 
produced synthetically from, 684. 

Propyl carbonate, 38. 

Propyl chlorocarbonate, 39. 

Propyl glycol, ethers of normal, 1153. 

—— method of preparing pure, 

976. 


Propyl nitrite, 39. 

Propy] nitrosalicylate, 38. 

Propy! oxalate, 37. 

Propyl phenate, 38. 

Propyl! salicylate, 38. 

Propylene bromide, action of the copper- 
zine couple on, 408. 

Propylene bromiodide, 564. 

Propylene chlorhydrins, 1154. 
Propylene chlorobromides and a method 
of preparing pure propylglycol, 976. 

Propylene diacetate, 1153. 

Propylene dibenzoate, 1153. 

Propylene oxide, normal, and polyoxy- 
propylenes, 1154. 

Propylene valerates, 1153. 

Propyl-nitrolic acid, action of light on, 
983. 

Propyl-phenyl ketone, 75. 

Propyl-pseudonitrol, 983. 

Protamine, a new organic base from the 
roe of the Rhine salmon, 794. 

Proteids, 172, 379, 992. 

compounds of, with copper oxide, 

702. 

researches on the, 702. 

Protein-compounds and cholic acid, 
257. 

Protocatechuic acid, action of bromine 
on, 587. 

Protoplasm, phases of the life of, 596. 

Prussic acid, behaviour of chlorides, 
bromides, and iodides, and of ammo- 
nia to the guaiac-copper test for, 922. 

detection of, 608, 715. 

—— — new sulphur-derivative of, 
1086. 

Pseudobutyl-phenyl alcohol, 75. 

Puddling-process, incidental results of 
Dank’s, 1025. 

Putrefaction, causes of, 85. 

part played in, by phosphorus and 

phosphates, 813. 

theory of, 997. 

Pyloric glands, 592. 

Pyrites, treatment of the residue left in 
roasting, 727. 

Pyrogallol and salts of iron, 1016. 

Pyrolignate of lead, quick method of 
analysing, 921. 

Pyromellitein - tetra - a- naphtholanhy- 
dride, 64. 

Pyromellitein-tetra- a-naphthol-hemian- 
hydride, 65. 

Pyromellitic acid, action of, on a-naph- 
thol, 64. 

Pyrometric researches, 115. 

Pyrophosphates, 338, 774. 

Pyrophosphorie acid, action of phos- 
phorus chlorides on, 441. 

Pyroracemic acid, decomposition of, 
1158. 


1284 


Pyroracemic acid and its bromine de- 
rivatives, ureides of, 1160. 

Pyroracemic aldehyde, probable forma- 
tion of, by the action of bromine and 
silver oxide on acetone, 1157. 

Pyrosclerite, hydrated unisilicate ap- 
proaching, 28. 

Pyrotartaric acid, formation of, from 
pyroracemic acid, 1159. 

third modification of, 359. 

Pyroterebic acid, 70. 

Pyruvic acid, bromo-derivatives of, 887. 


—_— 


Q. 


Quadrisulphates of potassium and so- 
dium, 870. 

Quantitative analysis of certain alloys 
by means of the spectroscope, 495. 
Quantitative analysis by spectrum ob- 

servations, 495. 

Quantivalence, varying, of nitrogen, 
phosphorus, &c., mechanical explana- 
tion of, 221. 

Quartz, iridescent, 555. 

some remarkable modes of occur- 

rence, 673. 

transition-faces of, 673. 

Quercetin and quercitrin, occurrence of, 
in catechu and sumach, 171. 

Quick-drying oils and varnish, 728. 

Quinamine, 588. 

Quinidine, reaction of, with hydro- 
chloric acid, 483. 

Quinine, reaction of, with concentrated 
hydrochloric acid, 483. 

Quinine hydrate, a new, 168. 

Quinine hydrobromide, preparation of, 
590. 

Quinine hydrochloride, testing of, for 
morphine, 1105. 

Quinones, 263. 


R. 


Rays, Becquerel’s continuing, 332. 

Red ink which resists the action of most 
chemicals, 99. 

Reducing and oxidizing agents, con- 
tinuation of Thomsen’s research on, 
530. 

Refuse of towns, utilisation of, 400. 

Resin, fossil (Wheelerite), 1073. 

Resorcin from dinitrobenzene, 1163. 

Resorcin, pentabromo-, 62. 

Rezbanyite and cosalite, 1142. 

Rhagite, 667. 
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Rheocord, 220, 766. 

Rhodium, action of, on ethyl alcohol and 
formic acid, 1076. 

Ricinoleate of sodium, distillation of, 
507. 

Ricinus communis, analysis of the leaves 
of, 706. 

Ring-burner, use of, in analysis, 1098. 

Rock-salt from Westeregeln, pseudo- 
morphs of, 881. 

Rocks, crystalline, analysis of, 708. 

Rocks, eruptive, in the Vicentine terri. 
tory, 673. 

Rocks from the Highland of Quito, 881. 

Rocks, microscopic structure of, 1075. 

Rocks in the neighbourhood of the Loire 
analogous to the granitic porphyries, 
1075. 

Rocks of South Greenland, 967. 

Rocks and other bodies, thermic con- 
ductivity of, 1045. 

Rosaniline, absorption of, by siliceous 
substances generally, 1028. 

— constitution of, 275. 

Roselite, 553. 

Rosolic acid, constitution of, 277. 

Rotatory power of hyposulphates, 227. 

Rotatory power, molecular, of tartaric 
acid and of the tartrates, relations 
between, 41. 

Rufigallic acid, 271. 

Ruthenium, action of, on ethyl alcohol 
and formic acid, 1076. 

Rye, amount of fat in ergot of, 177. 


S. 


Saccharine juice, extraction of, from 
beet-root, 397. 

Saccharomyces Cerevisie and free oxy- 
gen, £13. 

Safety-lamp, improvement in, 400. 

Safety-starch for rendering fabrics in- 
combustible, 400. 

Saffranin, 81, 722. 

Sal-ammoniac in gas-liquor, 727. 

preparation of, from the gas-liquor 
of bone-works, 727. 

Salicylate of propyl, 38. 

Salicylic acid, 373. 

Saline solutions, absorption of ammonia 
by, 224. 

—— —— absorption of carbon dioxide 
by, 334, 


valuation and distribution of 
work in, 120. 

Salts, a law in the diffusion of, 1054. 

relations between the solubility of, 

and the amount of their water of 

crystallisation, 333. 
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Salts, hydrated, dissociation of, 946, 1131. 

Salts mixed, development of heat by the 
‘solution of, in water, 1049. 

Salts, naturally-occurring, and especially 
liineburgite, 671. 

Santonic acid, 360. 

Santoninic acid, 272. 

Sarcosine, action of potassium cyanate 
on, 464. 

Sassal springs at Chur, 671. 

Sausages coloured with aniline, 98. 

— preparation of oxalic acid from, 
297. 

Scheidsberg, the, near Remagen on the 
Rhine, 667. 

Schréckingerite, a new mineral from 
Joachimsthal, 134. 

Scolecite from Poonah, 450. 

Scott’s selenitic mortar, 96. 

Sea-water, experiment on, 1006. 

Sebacic acid, 569. 

Sebacic acid, formation of, from castor- 
oil, 301. 

Sebates, 303. 

Secondary current, 1, 123. 

Seebachite, a new zeolite from Victoria, 
1067. 

Seeds, germination of, in pure oxygen, 
704. 

—— maximum and minimum limits of 
temperature for the germination of the 
more important agricultural, 1910, 

Selenic acid, estimation of, 289. 

Selenic alums, 337. 

Selenious acid, reduction of, by grape- 
sugar, 872. 

Selenious bismuth-glance, 1141. 

Selenitic mortar, Scott’s, 96. 

Selenium, crystalline form and molecular 
modifications of, 769. 

electric resistance of, 861. 

solubility of, in sulphuric acid, 


654. 

sulphur compounds of, 436. 

—— testirg ores for, 709. 

Serum, reaction of, with sodium tung- 
state, 296. 

Sewage, 100. 

Silica, new crystallised form of, dis- 
covered by Maskelyne in the meteorite 
of Breitenbach, 554. 

—— peculiar mineralogical condition 
of, 777. 

—— separation of, and the formation 
of oolite, 673. 

Silicate, alumino-magnesic, accompany- 
ing corundum, 29. 

Silicates of aluminium, 1073. 

Silicates, formation of, 444. 

natural, constitution of, 27. 

Siliceous substances, absorption of 
rosaniline, mauveine, &c., by, 1028. 


YOL. XXVIT. 


1285 


Silico-acetic acid, 40. 
Silicon, aromatic compounds containing, 


—— estimation of, in pig-iron, 711. 

—— specific heat of, 118. 

Silicon chloride, preparation of, 959. 

Silicon-tolyl compounds, 803. 

Silk, direct combination of chromic acid 
acid with, 1192. 

Silt-analyses of Mississippi soils and 
subsoils, 1104. 

Silt analysis, distribution of soil ingre- 
dients among the sediments obtained 
in, 1104. 

Silt analysis of soils and clays, 1103. 

Silver, analyses of native, 879. 

Silver, comparison of the American 
dry assay of, with the wet assay, 
1009. 


electro-chemical equivalent of, 113. 

—— presence of metallic, in galena, 
662. 

volumetric estimation of, 219. 

Silver baths which have been used in 
electro-plating, quantitative estimation 
of potassium cyanide in, 1012. 

Silver bromide, nature of the action of 
light on, 1044. 

Silver bromide, sensibility of, for the so- 
called chemically inactive rays, 217. 
Silver chloride, action of, on phosphorus 

di-iodide, 542. 

behaviour of, to concentrated 

sulphuric acid and solution of ferric 

chloride, 335. 

combination of, with mer- 
curic iodide, 963. 

Silver, haloid salts of, chemical action of 
the solar spectrum on, 756. 

Silver nitrate, action of hydrogen on, 3, 
867. 

Silver oxide, acetone and bromine, vola- 
tile fatty acids produced by bringing 
together, 1156. 

Silver parabanate, 889. 

Silver peroxide, action of ammonia on, 
229. 

—— preparation of, 1135. 

Silver plate for verifying the composition 
of the coinage, 200. 

Silver sebate, 311. 

Silver urea, 48. 

action of sulphurea and car- 
bon disulphide on, 1088. 

Slates, chemical investigation of Thu- 
ringian, in the neighbourhood of 
Lehesten, in the Grifenthal, 196. 

Thuringian, 781. 

Smaltine from Bieber in Hesse, 552. 

Smithsonite from South-Western Vir- 
ginia and East Tennessee, examina- 
tion of, for indium, 1144. 
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Soap, ammoniacal, 400. 

Soap and washing, 397. 

Soaps used in the textile industries, 499. 

Soda, combination of starch with, 565. 

Soda as a constituent of the ashes of 
plants, 910. 

Soda, manufacture of, 824. 

Soda manufacture, revolution in, 194. 

Sodacetic ether, action of chloroform on, 
1161. 

Sodio-ferrous sulphate, 962. 

Sodium, absorption-spectrum of, at low 
temperatures, 942. 

Sodium flame, means of rendering, abso- 
lutely monochromatic, 528. 

Sodium press, 963. 

Sodium acetate, anhydrous, 1082. 

—— solubility of, in a solution of 
sodium acetate, 662. 

Sodium bisulphite as an antichlore, 718. 

Sodium chloride, conversion of, into 
sodium sulphate, without the use of 
sulphuric acid, 822. 

Sodium citrate, solubility of certain 
salts, in solutions containing, 964. 

Sodium ethylate, action of bromine on, 
784. 

~—— —— action of heat on, 348. 

action of phosphorus penta- 
chloride on, 565. 

Sodium formate, action of, on platinum 
and palladium, 1065. 

action of, on potassium ben- 

zenedisulphonate, 804. 

action of, on sulphobenzoic 
and benzoic acid, 478. 

Sodium molybdate, decomposition of, 
by ammonium chloride, 1138. 

Sodium parabanate, 889. 

Sodium quadrisulphate, 870. 

Sodium ricinoleate, distillation of, 507, 
837. 

Sodium sebate, 305. 

Sodium silico-aluminate, dialysis of, 871. 

Sodium sulphate, crystallisation of super- 
saturated solutions of, 543. 

efflorescence of the two 

hydrates of, 793. 

— existence of two isomeric 
modifications of anhydrous, 337. 

Sodium sulphite, action of, on lead 
iodide, 26. 

action of, on ethidene dichlo- 

ride, 353. 


as a means of removing 
chlorine after bleaching, 95. 

Sodium triacetate, 870. 

Sodium tungstate, decomposition of, 
by ammonium chloride, 1138. 

Sodium-glucinum fluoride, 24. 

Sodium-hydrogen sebate, 305. 

Sodium-indium sulphide, 871. 
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Sodium-zince sulphide, 228. 

Soil, effects of cropping upon the sub- 
sequent condition of, 184. 

influence of the chemical composi- 
tion of the, on the growth of Pinus 
Pinaster, 382. 

Soil of Munich, carbon dioxide in the 
air of, at different depths and at dif- 
ferent times, 36. 

Soils, analyses and absorption power of 
certain, 598. 

influence of strength of acid and 

time of digestion in the extraction of, 

1105. 

methods for the chemical analysis 

of, 104. 

arable, determination of clay in, 
1010. 

Soils and clay, silt-analysis of, 1103. 

Solanine, detection of, in potatoes, 297. 

~— and solanidine, detection of, 
607. 

Solar heat, application of, as a source 
of mechanical power, 123. 

Solar light, measurement of the chemical 
action of, 12, 1124. 

Solar spectrum, chemical action of the, 
on the haloid salts of silver, 756. 

chemical action of, absorption 

and anomalous dispersion, relations 

between, 1121. 

variations in the chemical 
action of, and an apparatus for mea- 
suring them, 424. 

Solfataras, lateral, of the Chile volcanoes, 
and on some new minerals, 455. 

Solid bodies, change of volume of, occa- 
sioned by the formation of chemical 
compounds in the same state of aggre- 
gation, 220. 

volume constitution of, 760 

Solution, researches on, 948. 

Solutions, saline, chemical constitution 
of, 651. 

Sorbic acid, 43. 

Spathiopyrite from Bieber in Hesse, 552. 

Specific gravities and volumes of solu- 
tions of iodic and periodic acids, 
433. 

Specific gravity apparatus for tempera- 
tures other than atmospheric, 203. 

Specific gravity bottle for liquids spon- 
taneously inflammable in contact with 
air, 16. 

Specific heat of gases, 219. 

Specific heat of zirconium, silicon, and 
boron, 118. 

Specific heats, determination of the rela- 
tion of the two, by the compression of 
a limited volume of gas, 429. 

Spectra, fluorescent and absorption, of 
uranium salts, 15. 


— 


INDEX OF SUBJECTS. 


Spectra of gases in Geissler’s tubes, 
113. 


Spectra of luminous gases, variability 
of, 1122. 

Spectra, metallic (lead, gold chloride, 
thallium, lithium), 217. 

Spectra of vapours at high tempera- 
tures, 1124. 

Spectro-electric tube for observing the 
spectra of metallic solutions, 1125. 

Spectroscope, quantitative analysis of 
certain alloys by means of the, 495. 

Spectrum-analysis, in connection with 
the spectrum of the sun, 495. 

Spectrum observations, quantitative ana- 
lysis by, 495. 

Specular iron ore, 1143. 

Spiegeleisen, composition of, 1118. 

estimation of manganese in, 712. 

Spinel, pseudomorph of, after corun- 
dum, 540. 

Spinels and especially magnetic iron 
oxide, volume-constitution of, 875. 

Spirea ulmaria, essential oil of the root 
of, 897. 

Spirit lamp, new, 291. 

Springs, warm, of Costa Rica, 36. 

Stannic butylides, 348. 

Stannous oxide dissolved in soda, action 
of, on gun-cotton, 192. 

Stannous oxide, solution of, in caustic 
soda as a reducing agent for trinitro- 
cellulose, 1078. 

Starch, alcohols formed in the manu- 
facture of, 883. 

Bloch’s feculometer for determi- 
ning the amount of pure, in potato- 
starch, 1015. 

combination of, with potash and 
soda, 568. 

compound of, with iodine, 352. 

compounds of, with potash and 
soda, 245. 

oxidation-products of, 1077. 

soluble, 1077, 1174. 

Stearic acid manufacture, improvement 
in the, 1119. 

Steel, Bessemer, containing varying 
amounts of carbon, specific gravities 
of, 831. 

Steel, conversion of iron into, 924-6. 

——- definition of, 830. 

—— determination of sulphur in, 496, 
918-9. 

— etching of, 1925. 

hydrocarbons produced by the 
treatment of, with acids, 972. 

new method of tempering, 196. 

new process for the production of, 
718. 

—— production of, from pig-iron and 
iron ore, 719. 
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Steel, rapid colorimetric method of esti- 
mating manganese in, 604. 
rapid colorimetric tests for manga- 
nese in, 816. 
— iron, estimation of sulphur in, 
187. 4 
— production of, 610. 
soldering of, 719. 
Stephanite, 446. 
Stilbene-series, a new hydrocarbon of, 
370. 
Storax, detection of turpentine in liquid, 
1017. 
Strigonite from 
666. 
Strontium flame, relation of, to phos- 
phorescent bodies, 643. 
Strontium borates, 128. 
Strontium dioxide, 127. 
Strontium-hydrogen sebate, 307. 
Strontium sebate, 307. 
Strychnine, detection of, by phospho- 
molybdic acid, 294. 
Stryehnine hydrobromide, preparation 
of, 590. 
Stucco, production of, 1185. 
Suberone, 935. 
Substances, translocation of, in the 
plant, 490. 
Succinice acid, oxidation of, by nitric 
acid, 980. 
solubility of, in water, 358. 
synthesis of, 568. 
Succinic acid, tribromo-, 786. 
Succinie aldehyde, 570. 
Succino-carbamic acid, 49. 
Succino-sulphocarbamic acid, 49. 
Succinyl-diurea, 791. 
Sugar, acid produced by boiling, with 
dilute sulphuric acid, 250. 
action of sulphuric acid on, 56. 
determination of alcohol in pre- 
sence of, 807. 
estimation of, 714, 1182. 
estimation of iron by means of, 714. 
estimation of, by means of iron, 
292. 
—— estimation of the theoretical yield 
of raw, 1015. 
pure, hardness and density of car- 
bon from, 674. 
—— purification of, 299. 
Sugar in asparagus, 176. 
Sugar of couch-grass root, 39. 
Sugar, invert, action of potassium man- 
ganate on, 244, 
Sugar in vine leaves, 244. 
Sugar juice, purification of, according to 
Marguerite’s process, 1026. 
Sulpharsenides, sulphides, and arsenides, 
crystallographic and chemieal rela- 
tions of natural, 547. 


Striegau in Silesia, 
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Sulphate of calcium, solubility of, 1060. 

Sulphate of cerium, 25. 

Sulphate of didymium, 1063. 

Sulphate of glucinum, 25. 

Sulphate of lanthanum, 1063. 

Sulphate of nitrosyl, 631. 

Sulphate, sodio-ferrous, 962. 

Sulphate of sodium, anhydrous, exis- 
-— of two isomeric modifications of, 
337. 

Sulphate of sodium, crystallisation ef 
supersaturated solutions of, 543. 

Sulphides, action of potassium bichro- 
mate on natural, 773. 

Sulphides, alkaline, thermic researches 
on, 962. 

Sulphides, decomposition of certain, by 
hydrochloric acid, 815. 

Sulphides, metallic, formation of, by 
means of the sulphides of ammonium 
and the alkali-metals, 227, 

thermo-chemistry of, 1048. 

Sulphides, arsenides, and sulpharsenides, 
crystallographic and chemical rela- 
tions of natural, 347. 

Sulphite of sodium as a means of re- 
moving chlorine after bleaching, 95. 

Sulphites, double, 771. 

8 alpho-acids of diphenylamine, 375. 

Sulphobenzoic and benzoic acid, action 
of sodium formate on, 478. 

Sulphobromide of phosphorus, 542. 

Sulphocamphoric acid, 155. 

Sulphocarbamate of ammonium, action 
of, on acetone and aldehydes, 47. 

Sulphocarbamide, combination of, with 
ethyl oxalate, 981. 

Sulphocarboxyl - oxymethy] - sulphethyl, 
362. 

Sulphocyanate of guanidine, formation 
of, from sulphurea, 575. 

Sulpho-derivatives of metabromotoluene, 
52 


Sulphosalicylic acids, isomeric, 1167. 

Sulphoxamate, ethylic, 566. 

Sulphoxamic acid, 567. 

Sulphoxamide, 567. 

Sulphur, action of, on barium benzoate, 
476. 

— compounds of selenium with, 486. 

estimation of, in coal and coke, 1007. 

estimation of, in iron and steel, 
187, 291, 496, 918, 919. 

——a generally applicable method of 
estimating, 288. 

—— phosphorescence of, 1058. 

production of, in the same medium 

and at the same temperature, of the 

two varieties of, the octohedral and 

the prismatic, 1133. 

testing for arsenic in sublimed, and 

in washed flowers of, 1008. 
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Sulphur and phosphorus in Bessemer 
pig-iron, 830. 

Sulphur chlorides and oxychlorides, 
225. 

Sulphur derivatives of the primary butyl 
alcohols, 565. 

Sulphur dioxide, action of, on zine 
ethide, 678. 

Sulphur oxytetrachloride, 21, 226. 

Sulphur salts, new, 228, 871. 

Sulphur springs of Trentschin-Teplitz, 
analyses of, 881. 

Sulphur tetrachloride, existence and de- 
composition by heat of, 20. 

Sulphur trioxide, dihydrated, 770. 

Sulphurea, 573. 

action of ethyl-oxalic chloride on, 

1161. 

action of, on silver urea, 1088. 

— compound of, with oxalic ether, 
1088. 

derivatives of, 574, 684. 

Sulphurea and guanidine, 464. 

Sulphurea-benzoic acid (dicarboxyl-sul- 
phocarbanilide), desulphuration of, 
905. 

Sulphuretted agents, new supernumerary 
bands produced in solutions of chlo- 
rophyll under the influence of, 643. 

Sulphuretted allophanic ethers, prepa- 
ration of, 364. 

Sulphuretted compounds, nature and 
estimation of, in mineral waters. Ana- 
lysis of the Bayen spring ut Luchon, 
1148-9. 

Sulphuretted compound, nature of the, 
which mineralises the thermal waters 
of the Pyrenees, 1149. 

Sulphuretted derivatives of oxalic acid, 
566. 

Sulphuretted hydrogen, action of, on the 
granites of Luchon, 1149. 

estimation of, in mineral 
waters, 1007. 

Sulphuric acid, action of, on isobutalde- 
hyde, 144. 

action of, on isodinaphthy]l, 


856. 

— action of, on sugar, 566. 

amounts of real acid contained 
in, of various densities, 193. 

—-— behaviour of silver chloride to 
concentrated, 335. 

—- crystalline hydrates of, 761. 

dehydrated, 960. 

Gay-Lussac’s apparatus for 

the manufacture of, 400. 

loss of nitric acid in the 

manufacture of, 822. 

solubility of selenium and 

tellurium in, 654. 

volumetric estimation of, 815. 
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Tartaric acids, the toy 63, 

Tartrates of iron, 42 

Tauro-carbamic 

Tchermakite, 
663 


Sulphuric acid works, preparation of 
thallium from the flue-dust of, 873. 
Sulphurous acid, action of, on lead 
iodide, 26. 

— estimation of chlorine in pre- 
sence of, 287. 

— estimation of, in hops, 191. 

— use of, in dyeing, 500. 

Sulphurous and hydrosulphuric acids, 
estimation of, with iodine, 288. 

Sulphurous oxide, action of, on nitric 
oxide, 829, 924. 

— action of, on plants, 492. 

Sulphydrate of chloral, 459. 

Sumach, occurrence of quercetin and 
quercitriu in, 171. 

—— tannic acid from, 171. 

Sumach-extracts, 722. 

Sun, elements existing in the, 424. 

—— spectrum-analysis in connection 
with the spectrum of, 495. 

—— temperature of, 526. 

Sunflower, oleo resin of the, 176. 

Sunlight, measurement of the cl:emical 
force of, 942. 

Superphosphate of lime, formation of, 
657. 

Superphosphates, analysis of, 710, 1102. 

Superphosphates containing iron and 
alumina, and their analysis, 180. 

Superphosphates, reduction of soluble 
phosphate in, 92. 

Supersaturated solution, condition of a, 
1132. 

Supersaturation, 1133. 

Syngenite, 133. 

Syphon with constant flow, 765. 


T. 


Tangent-compass, new, 220. 
Tannic acid, nature and constitution of, 
267. 
Tannic acid from sumach, 171. 
Tannin, action of bromine on, 587. 
apparatus for estimating the, con- 
tained in the various astringent sub- 
stances used in tanneries, 836. 
compounds of the albuminoids 
with, 192. 
natural, 270. 
Tannin and tanning materials, estimation 
of, 1183. 
Tapalpite, 551. 
Tartaric acid, use of, in solutions of 
magnesia, 97. 
Tartaric and citric acids, estimation of, 
1181. 
Tartaric acid and the tartrates, relations 
between the molecular rotatory power 
of, 41. 


id, synthesis of, 14:3. 
w felspathic mineral, 


Tea, 86. 

—- detection of adulteration in, 191. 

Teas, analyses of, 391. 

— ash and extract of, 1206. 

Tectochrysin and chrysin, 1165. 

Telluric acid, reduction of, by grape- 
sugar, 872. 

Telluric bismuth, 449. 

Tellurium minerals, occurrence of, in the 
United States, 31. 

Tellurium, solubility of, in — 
acid, 684. 

testing of ores for, 709. 

—— native, from California, 32. 

Tellurium ores in the United States, 551. 

Tellurium vein of Nagyag, working of, 
684. 

Tellurous acid, a reaction of, 709. 

—— — reduction of, by grape-sugar, 
872. 

Temperature, influence of, on the heat 
produced during chemical change, 
536. 

influence of, on the heat of chemi- 
cal combination (remarks on Thom- 
sen’s paper on), 535. 

Temperature and measurement of tem- 
perature, 123, 211, 767. 

Terebene hydrochloride, 153. 

Yerebene and terebenthenc, physical 
properties of, 580. 

Terebic acid, 70. 

Terebic acid, constitution of, 888. 

Terpenes, 891. 

Terpenes, isomeric, and their derivatives, 
317, 619. 

Terpenes and their derivatives, action of 
phosphorus pentasulphide on, 620. 

Test-papers, 1098. 

Testing dyes for adulteration, 399. 

Tetrabromide of sorbic acid, 48. 

Tetrabromocaproic acid, 43. 

Tetrabromopiperhydronic acid, 897. 

Tetrabromoxypiperhydronic acid, 899. 

Tetrabromoxypiperonic acid, 898. 

Tetrabromoxysulphobenzide, 796. 

Tetracetyl-rufigallic acid, 271. 

Tetrachlorethyl acetate, formation of, 
from chloral, 460. 

Tetrachloroxysulphobenzide, 796. 

Tetracodeine, 107. 

Tetramethyl-succinic acid, synthesis of, 
683. 

Tetranickelous phosphide, 214. 

a-Tetranitronaphthalene, 160. 

Tetraphenyl-guanidine and dipl-enyl- 
cyanamide, 1170. 
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Tetrapodimorphinue (apomorphine), re- 
actions of, 589. 

Tetriodoxysulphobenzide, 796. 

Textile fibres of certain Bromeliacee, 
micrographic and chemical researches 
on the, 87. 

Thallene, fluorescent relations of, 14. 

Thallium, compounds of, with alcohol- 
radicals, 675. 

—— distribution and determination of, 
662. 

preparation of, from the flue-dust 
of sulphuric acid works, 873. 

Thallium cyanide, 147. 

Thallium iodides, 775, 1035. 

= attempts to obtain, 
676. 

Thallium trioxide, 1063. 

Thermal springs of La Battaglia, ana- 
lyses of, 881. 

Thermic and mechanical expansion of 
solid bodies, 221, 767. 

Thermo-chemistry of hydrogen, 1048. 

Thermo-chemistry of metallic sulphides, 
1048. 

Thermo-diffusion, artificial reproduction 
of the phenomena of the gaseous, of 
leaves, by porous and humid pulveru- 
lent bodies, 759. 

Thermo-electric battery, new, 861. 
Thermo-electric properties and crystal- 
line forms, relations between, 538. 
Thermo-electric properties of mineral 

species, 1129. 

Thioaniline and thiobenzene, 806. 

Thiohydrobenzoic acid, 990. 

Thiophthalic acids, three, 990. 

Thioprussiamic acid, 517. 

Thiosulphuric acid, constitution of, 770. 

Thioterephthalic acid, 991. 

Thymoil, formation of, from the sulpho- 
acid of carvacrol, 66. 

Thymol, action of, on animal ferments, 
997. 

researches on the constitution of, 
471. 

Tin, action of turpentine-oil and acetic 
acid on, 1188. 

behaviour of, to acetic acid and tur- 
pentine-oil, 1065. 

Tin crystals, preparation of, 1064. 

Tin, native, 450. 

Tin-plate scraps, working up of, 1186. 

Tin tank, corrosion of a, 1187. 

Tin and copper, testing extracts for, 

10 


Tinning tissues, 720. 

Titanic acid, modification of Forbes’s 
method of estimating, 93. 

Titanic iron ore of abnormal composi- 
tion, 134. 

Titanic iron in dolerite, 558. 
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Titanium compounds, 1065. 

Titanium and vanadium in the basalts of 
Clermont-Ferrand (Auvergne), 137. 
Tobacco, composition and culture of, 

286. 
Tolu-balsam, 908. 
Toluene, haloid derivatives of, 50. 


, Toluene, orthoxylene from the liquid 


bromotoluene formed by the action of 
bromine on, 251. 

Toluene-sulphonic acid, 168. 

Toluenes, bromo-, 56. 

Toluic acid (meta-), 69. 

Toluic acid (ortho-), formation of, 68, 

Toluidine, a new, 902. 

—— oxidation of solid, by potassium 
manganate, 273. 

Toluidine and aniline, results of fusing 
together certain compounds of, 1190. 

Toluidine-sulphonic acid (ortho-), 73. 

Toluylene-diamine-sulphonic acid, 805. 

Tolyl sulphydrate, 58. 

Topaz, 665. 

Tourmalin as a transformation-product 
of corundum, 1068. 

Toxicological chemistry, contributions 
to, 607. 

Trachytes, augitic, of the Andes, 559. 

Trees, influence of coal-gas on the growth 
of, 86. 

Triacetates of potassium and sodium, 
870. 

Triucetonamine, 1081. 

Trial-plates, preparation of standard, for 
verifying the composition of the coin- 
age, 197. 

Tribromacetanilides, 697. 

Tribromacetic acid, 141. 

Tribromometatoluidine, 901. 

Tribromosuccinic acid, 786. 

Trichloracetamide, action of nitric acid 
upon, 316. 

Trichloracetates, 785, 1154. 

Trichloracetic acid, 1154. 

—— preparation of, 314. 

Trichloracetic acid and chloral, physio- 
logical action of, 814. 

Trichloracetone obtained from the so- 
called isobutylaldehyde, 676. 

Trichloracetyl chloride, action of, on 
amines, 313. 

— action of, on aniline, 313. 

action of, on urea, 404. 

Trichlorangelacetic acid, reduction of, 
786. 

Trichlorethidene diacetate, formation of, 
from chloral, 461. 

Trichlorobutyric acid from citraconic 
acid, 366. 

Tricodeine, 107. 

Tridymite, crystallisation and twin- 
formations of, 1074. 
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Trihydrocyanic acid ; a compound poly- 
meric with prussic acid, 1084. 

Trimethacetic acid and its derivatives, 
147, 1083. 

Trimethyl carbinol, formation of, 244. 

Tri-a-naphthol-hemianhydro - pyromelli- 
teic acid, 65. 

Trinitrobenzene (?) from f-dinitraniline, 


Trinitrocellulose, solution of stannous 
oxide in caustic soda as a reducing 
agent for, 1078. 

Trinitrohydrin, trinitropropane, or trini- 
troglyceryl, 239. 

Trinitronaphthalenes, 160. 

Triphenylamine, 376. 

Tripropylamine, 39. 

Trisulphocarbonate of ammonium, action 
of, on acetone and aldehydes, 47. 

Triticin, 39, 170. 

Troilite, 663. 

Tungstate of calcium from the bismuth 
lode of Meymac, 238. 

Tungstate of sodium, decomposition of, 
by ammonium chloride, 1138. 

reaction of, with blood, 
albumin, casein, serum, and gum, 
296. 

Tungsten and its chlorides, 239. 

Tungsten and chromium, addition of, to 
iron and steel, 1118. 

Turkey-red, substitute for oil-mordant 
in dyeing, 722. 

Turpentine, detection of, in liquid storax, 
1017. 

Turpentine-oil, action of, on lead and 
tin, 1188. 

Turpentine-oil and camphor, identity of 
the cymenes from, 651. 

Turpentine-oil and colophony, oxida- 
tion-products of, 794. 


U. 


Ultramarine, 337, 1062. 

Unisilicate, hydrated, approaching pyro- 
sclerite, 28. 

Uramido-acids, 256. 

Uranium pentachloride, 933. 

Uranium salts, fluorescent and absorp- 
tion spectra of, 12. 

Uranium salts, basic, fluorescent pro- 
perties of, 642. 

Uranium, separation of, from chromium, 


Urea, action of trichloracetylchloride on, 

404. 
estimation of, by means of standard 
mercurous nitrate, 497. 
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Urea, simple method of estimating, in 

urine, 749. 
test-paper for, 391. 

Urea, argentic, 48. 

Urea, bromacetylic, 48. 

Uredo of maize, chemical characters of, 
and on some questions of vegetable 
analysis, 494. 

Ureides of pyroracemic acid and its 
bromine-derivatives, 1160. 

Urethane, derivatives of, 890. 

Uric acid, 578. 

action of iodine on, 368. 
derivatives of, 48. 
Urine, abnormal constituents of, after 
eating asparagus, 598. 
detection of mercury in, 602. 
—— determination of iodine in, 717. 
simple method of estimating urea 
in, 749. 
substances concerned in the acid 
reaction of, 812. 

Urine of marmots, 595. 

Urobilin and choletelin, identity of, 
993. 

Uvie acid and uvitonic acid, formation 
of, from pyroracemic acid, 1159. 

Uvitie acid, 1160. 

formation of toluic acid from, 
69. 
Uvitonic acid, 1159, 


V. 


Valeral, action of ammonium sulpho- 

carbamate on, 47. 
new derivative of, 145. 

Valeraldehyde, action of ammonia on, 
355. 

Valerianic acid, preparation of, 299. 

Valerins, propylenic, 1153. 

Valve for gases and corrosive liquids, 
538. 

Vanadate of ammonia, practical applica- 
tion of, 727. 

Vanadium, detection of, in a meteoric 
stone, 104. 

Vanadium and titanium in the basalts 
of — - Ferrand (Auvergne), 
137. 

Vandyke red, analysis of, 1100. 

Vanillin, formation of, from coniferin, 
895. 

Vapour-densities, determination of, 648. 

—— new method of taking, suggested 
by Dulong, 650. 

Vapours and gases condensed by char- 
coal, action of heat on, 120. 

Vapours, spectra of, at high tempera- 
tures, 1124. 
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= and oil-colours, quick-drying, 

28. 

Vegetable analysis, 494. 

Vegetable chemistry, contributions to, 
705. 

Vegetable chromatology, comparative, 
279. 

Vegetable glue, 99. 

Vegetables, chemical composition of the 
parenchyma of certain, 184. 

Vegetation, influence of light on, 703. 

Vesuvianite from Orawicza, 237. 

Vetches, young, leucine existing in, 
494. 

formation of leucine and aspara- 
gine during the germination of, 912. 

Vetch seeds, body resembling asparagin 
in, 701. 

Vibriones. See Fermentation. 

Vine, action of the volcanic earth of the 
Solfatara of Puzzuoli on the diseases 
of the, 184. 

Vine leaves, sugar contained in, 244. 

Vinous fermentation, researches on, 
707. 

Vinyl bromiodide, 564. 

Violet and ultra-violet lines of the sun, 
wave-lengths and characters of the, 
as given by a photograph taken by 
means of a grating, 538. 

Volcanic earth of the Solfatara of Puz- 
zuoli, action of, on the diseases of the 
vine, 184. 

Volcanic phenomena of Nisyros, 561. 

Volcanic region of Western South 
America, 562. 

Voltaic circuit, variable period at the 
close of, 766. 

Voltaic piles, electrostatic phenomena 
in, 1125. 

Volume-constitution of certain mine- 
rals, 874. 

of solid bodies, 760. : 

Volumetric solutions, adjustment of, 
708. 


W. 


Warm springs of Costa Rica, 36. 

Washing-bottle, Kempf’s, new applica- 
tion of, 287. 

Water, action of, on acetylated codeine, 
1039. 

—— action of, on acetylated morphine, 
1039. 

— action of, on lead and other metals, 
231, 233. 

contamination of, by copper pipes, 


—- examination of, 400, 1006. 


Water, maximum density of, 220, 765. 
mode of intervention of, in chemical 
actions, 218. 

thermic phenomena of the reaction 
of, with nitric acid, 762. 

Water of Artesian wells, oxygen in the, 
968. 

Water containing carbonic acid, elimi- 
nation of oxygen by green land-plants 
immersed in, 713. 

Water of crystallisation, relations between 
the amount of, and the solubility of 
salts, 333. 

Water, drinking, purification of, 300. 

Water for feeding boilers, 1021. 

Water of the Moldau, analysis of, 971. 

Water of the Seine and the Oureq, 
action of, on lead, 232. 

Water from the Suez Canal, partial 
analysis of twenty-one samples of, 
971. 

Water and air, action of, on lead, 232. 

Water and ozone, relation between, 222. 

Water-analysis, examination of the 
methods of, 91. 

considerations on Frankland’s and 
Armstrong’s method of, 600. 

Water-cress, essential oil of, 793. 

Waters of Bagnéres-de-Luchon, che- 
mical composition of, 1150. 

Waters of the Kirchhofbrunnen at 
Leipzig, investigation of the, 969. 

Waterproof silk-paper, 500. 

Water-substance, quantitative investiga- 
tion of certain relations between the 
gaseous, liquid and solid states of, 
1215. 

Well, contamination of a, by the waste 
from a gasworks, 395. 

Well-water, contamination of, 1184. 

relation of lime to carbonic acid in, 
128. 

Wernerite from Bucks Co., Pennsylvania, 
29. 

Wheat, effect of heat on the germina- 
tion of, 597. 

influence of an abundant nitro- 
genous and phosphatic manuring on 
the composition of spring, 183. 

Wheatstone’s bridge, 766. 

Wheelerite, a new fossil resin, 1073. 

White lead ore, or cerussite, 664. 

Willcoxite, 550. 

Willemite, volume-constitution of, 875. 

Wine, colouring matter of, 725. 

direct estimation of colouring 

matter of, 715. 

from lees, 724. 

— volatile acids of, 725. 

Wines, application of the direct combi- 
nation of chromic acid with wool and 
silk to the analysis of, 1192. 
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Wines, new process for estimating the 
alcoholic value of, 817. 
Wood, carbonisation of, in closed ves- 
sels, 1119. 
painting of, 728. 
—— preservation of, 1189. 
“= preservation of, by cupric sulphate, 
26. 
—— new method of preserving, 728. 
Wood of acrogens, 1000. 
Wood-spirit, estimation of methyl] alco- 
hol in, 291. 
Wool, bleaching of, 400. 
direct combination of, with chro- 
- mic acid, 1192. 
preparation of, before carding, 


— use of the zinc-bath in dyeing, 
1192. 

Wool-grease, constitution of, 908, 1079. 

Work, valuation and distribution of, in 
saline solutions, 120. 

Wormwood, oil of, 153, 307. 

Wulfenite, 344. 


; a 
Xanthic acid, mixed ethers of, 362. 


Y. 


Yeast, absorption of oxygen by, 1005. 
preparation of pressed, 1027. 


Yeast, preservation of, 726. 

Yeast of beer, 599. 

Yttrium oxide, heat produced by neu- 
tralisation of, 430. 


Z. 


Zinc, action of, on blood-solution, 174. 
covering of iron with, 719. 

—— separation of, from nickel and 
cobalt, 1180. 

Zinc-bath, use of the, in dyeing wool, 
1192. 

Zinc butylide, 349. 

Zine chloride, action of, on absinthol 
and citronellol, 319. 

Zine chloride, action of, on codeine, 
107. 

Zinc crystals, 961. 

Zinc ethide, action of sulphur dioxide 
on, 674. 

Zine hydrate, action of carbon disul- 
phide on, 1135. 

Zinc oxide, testing of, for carbonic acid, 
711. 

Zine permanganate, crystallised, 1138. 

testing of, 1101. 

Zinc sebate, 308. 

Zinc-potassium sulphide, 223. 

Zinc-sodium sulphide, 228. 

Zinco-magnesium chloride, 24. 

Zirconium, specific heat of, 118. 
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The asterisk in the second column indicates that the line is counted from 
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Page. | Line. Error. Correction. 
47 | N=C=(CH,); N=C=(CH;) 
wl sll tis C—(CH;) 
N C—(CH3)2 N—C—(CH;)s 
2 * ‘ ; 
sen . volatility .........++| deliquescence 
143 5 quite non-volatile ...| not at all deliquescent 
-—— last ncen-volatile ........| non-deliquescent 
261 14® | C7HO,O.........+. C,;H;O 
380 9* | which result from ...| thence resulting in 
565 13 aleohol .. 2... 200000 alcohols 
573 16 nitropylene..... nitropropylene 
577 138* | cyanic ......ereeees cyanuric 
—_— ASF | BBO oj5.00 005004 cs000| SOO 
584 12 BD) secssocveteecewe| ae 
672 12 BIONIC 4.0 60.00 0000%% Pignieu 
734 od Sere Daniell 
— — Queen’s....... -+++.| King’s 
771 10* | sulphates..... .+eee+| sulphites 
1054 7 BD 6sceccicesvscwsee | OS 
1059 16* | temperature........{| pressure 
1079 14 AUFIGR. ....60:0:000 0080 A. Urich 
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